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ABSTRACT 

Cladistic analyses based on morphology were conducted to test for monophyly, estimate the phylogenetic relationships among the taxa of 
Chaetolepis, and generate the first comprehensive taxonomic revision of the genus. Prior to this study the genus had included species from 
Andean South America, the Guayana Highlands, Costa Rica, Cuba, and tropical W cst Africa. As traditionally delimited, Chuefolcpis is not 
monophyletic because the Cuban species, C. cubensis, is more closely related to outgroup species in the genus Tifroucfuna. Based on discor¬ 
dant morphological characters such as foliar trichome details and seed morphology, C. cubensis is here treated as a Tibouchirui, the genus to 
which it had been transferred by M. Gomez in 1894. Chaetolepis is treated as a monophyletic genus of 11 species distinguished by 4-merous 
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(lowers, isomorphic stamens that lack prominent pedoconnectives and appendages, apically setose 4-locular ovary, capsular fruits, and 
cochleate seeds. Chaetolepis alpina var. latifolia is relegated to synonymy of C. alpina because it lacks consistent distinguishing characters, 
and C. thymifolia is synonymized under C. anisandra. The West African monotypic genus, Nerophila gentianoides, is tentatively shown to be 
congeneric with the Central and South American species of Chaetolepis based on morphology If molecular data confirms this disposition of 
N. gentianoides by Jacques-Felix, it will become the only genus of Melastomataceae with a trans-Atlantic distribution. A biogeographical 
analysis based on the phylogenetic results suggests that Chaetolepis originated in the Colombian Andes and possibly the Sierra Nevada de 
Santa Marta, with independent dispersal events to Costa Rica, Venezuela, and tropical West Africa. 


RESUMEN 


Se llevaron a cabo Analisis dadisticos basados enmorfologia para probar la monofilia, estimar las relaciones filogeneticas entre los taxones 
de Chaetolepis, y generar la primera revision taxonomica completa del genero. Antes de este estudio el genero habia incluido las especies de 
los Andes de America del Sur, las tierras alias de Guayana. Costa Rica, Cuba, y tropicalesde Africa o cci d enta l. Como se ha delimttado tradi- 
ciotulmeme, Chaetolepis no es monofiletico ya que la especie cubana, C. cubensis, esta mas estrechamente relactonada con la especies del 
gntpo externo del genero Tibouchimt. Se trata aqui en base a caracteres morfologicos discordantes como los deialles de tncomas foliares y 
morfologia de la semillas como una Tibouchina, C. cubensis. el genero al que habia sido trasladado por M. Gomez en 1894. Chaetolepis se trata 
como ungenero monofiletico de 11 especies que se distinguen por sus flores con 4 petaios, estambres isomorfos que carecen de pedoconnec 
tivos prominentes y apend.ces, los ovarios apicalmente setosos 4-loculares, frutos capsulares y semiUas cocleadas. Chaetolepis alpina var. 
to'/olia se sinonimiza a C. alpina porque carece de caracteres distintivos constantes. y C. thymifolia se sinonmua a C. anisandra. E genero 
monotipico de Africa Occidental Nerophila gentianoides, esta tentativamente demostrado ser congenerico con las espec.es centre y sudame- 
hcanas de Chaetolepis basado en la morfologia. S. los datos moleculares confirman esta disposicion de N. gentianoides por Jacques-Felix, sera 
d unico genero de Melastomataceae con una dismbucion transatlamica. Un analisis b.ogeograhco basado en los resultados h ogeneticos 
*giere que Chaetolepis se origino en los Andes colombianos y. posiblemente. la Sierra Nevada de Santa Marta con eventos de dtsperston in- 

dependientes a Costa Rica, Venezuela, y Africa occidental tropical. 


INTRODUCTION 

CWtolcpis MW, (Melastomataceae) is a small mostly neotropical genus of montane shrubs and subshrubs 
(rarely annuals). As interpreted here, it consists of 11 species that are readily characterized by 4-merous, diplo- 
stemonous flowers, isomorphic mostly inappendiculate stamens that lack well-developed pedoconnectives^ 
4-locular, apically setose ovaries, and cochleate seeds with a testa .ha, consists most ly of compressed/flattened 
ititerdigitating cells. The genus, as it has been circumscribed in the past, has included spec.es of Andean South 
America, the Guayana Highlands, southern Central America, and Cuba. Recently the mono.yptc genus 
feopMu Naudin, from west tropical Africa was iransferred .o ChadoUpis yacques-Fel.x IMS. 1 No prevtous 
*“<iy has attempted to evaluate ChMolcpis or NempMIu. Because the monophyly ol the geographically dtspa- 
rate assemblage of taxa referred to Chmlolepis had never been evaluated, it seemed npe for tes ing. 
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determine 
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netic relationships of the constituent species based on morphology, and evaluate character evolution by using 
cladistic techniques. A taxonomic revision is provided that includes detailed descriptions of all recognized 
taxa, scanning electron microscope images of seeds for selected species, a summary of known chromosome 
numbers, information on habitat and geographic distributions, flowering phenology, distribution maps, il¬ 
lustrations of all recognized species, citations of specimens examined, and a list of excluded taxa. This was 
supplemented by limited field study of four species in Costa Rica, Colombia, and Venezuela. 

—Chaetolepis belongs to the tribe Melastomeae, the core members of which 
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Tribal and Generic 


nities. 


crown 
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pendages on the ovary apex, and the presence of staminal pedoconnectives (Renner and Meyer 2001; Freire 
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hypoth 
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tsized that Chuctoltpis is most closely related to Tibouchina Aubl. No cladistic analyses or molecular data, 
however, had been used to assess the possible sister relationships of Chaetolepis. Other neotropical relative 
of Chaetolepis include Aciotis D. Don, Arthrostemma Pav. ex D. Don, Heterocentron Hook & Arn., Microhm D. 
Don, Aticmkpls (DC.) Miq., Monochaetwn (DC.) Naudin, Nepsera Naudin, Pterolepis (DC.) Miq., and Rfiexia 
L. based on a study using rni/iF and rpU6 cpDNA sequences of 24 members of Melastomeae and outgroups 
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expanded 


DC., Castratella Naudin, and Monochaetwn are now considered the closest sister taxa of Chaetolepis (Penneys 
et al. -010, Michelangeli et al. 2013). Like Chaetolepis, the majority of species in these genera are also restricted 
to higher elevation montane environments in the Andes of northwestern South America and all have tetramer- 
ous flowers, an apicalh setulose ovary that is four locular and free from the hypanthium, and capsular fruits. 
Comparative Morphology (Characters of Taxonomic Value ).—The species of Chaetolepis are easily dis- 

,.. . r °* T1 eaC ^ ot ^ er by characters involving the indument, anther connective, seed surface, petal 

c°ioration, an peta margin. The indument found on leaves, intemodes, nodes, and floral organs includes 
eglandular trichomes. glandular trichomes, barbellate/dendritic trichomes, and scales. The distribution of the 
in ument on the vegetative and floral structures varies greatly. It ranges from absent to densely covering the 

n “rtZldtTTf *** ° r§anS - Th£ amher COnnective P ro *°ngation ranges from absent to minutelv 
live or u. th mm tCan3 *° e un appendaged, minutely bilobed (<lmm) on the ventral side of the Conner 
™ 3 m 7 te d0 7 1 i appenda ge- The s ^d surface is prevailingly smooth with compressed/flattened 

—■*-***• «* petals vnry Z color Z y* 


Taxonomic History. 


margins 


rhe omm Sins'* rK i 1 S ^ a$ ^ een treate d as a distinct genus since Miquel (1840) characterized 

al llorisiic studies CS^^Z. ?!“? in '-Olographic (Cogniaux 1891) and region- 


Wurdack 1973 


the species have been described in eeMranhi™! ™u over me past 80 years souk» 

the placement of Ch oemlc, .?. ? * ""T** ** genus and some authors have commented on 


Wurdack 


cies and three vartettes. “oetolepis was believed to comprise 13spc 

identify synapomorphies and only cursorv r § ^ 3rgdy regl ° nal ln nature , no attempt was made to 
vegetative and reproductive characters. In CogmaMMlSv * ^ ir T r r anCe and/ ° r V3riati ° n 

varying in coior from rose p^Zl^r" 4 — ~ ^ 


connectives; and ovoid cochleate seeds with *x. T' 3 SetOSe apCX; minimall y prolonged unappendagec 

or a smaller sampling or “ <**»>— recent generic descripdo, 


similar but 


and the seed surface appears "smooth or finely and dimtn P 3,5 range from y e,low ’ magenta, to purp 
sculptural details of the seed testa because no SEM *». A 77 munculate ” No P rior work mentioned an) 
detail relating to the seed and other stnun. , lCS ad ^ een atlem pted. This lack of consistency am 

tolcpis, perhaps biased by the four-merous fl tm OOf A ^ l ° ^ placement of unrelated species in Chae 

py UK lour merous flowers and greatly reduced pedoconnectiv 


e. Furthermore, s° r 
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doubt about the monophyly of the genus has persisted because no cladistic analysis of the group has ever been 
undertaken to evaluate character states and their evolution. 


MATERIALS AND METHODS 


I. Cladistic and Biogeographic Anah st 

Ingroup .—All sixteen taxa thought to comprise Chaetolepis form the ingroup for this study. Chaetolepis alpina 
var. alpina, C. alpina var. latifolia, C. anisandra, C. cubensis, C. cufodontisii, C. gentianoides, C. lindeniana, C. lori- 
carella, C. microphylla, C. perijensis var. perijensis, C. perijensis var. glandulosa, C. phelpsiae var. phelpsiae, C. 
phelpsiae var. chimantensis, C. santamartensis, C sessilis, and C. thymifolia. 

Outgroup .—To assess the monophyly of Chaetolepis, seven species among the genera Tibouchina, Mi- 
crolicia, and M onochaetum were used as the outgroup. The exemplars used were T. gleasoniana Wurdack, T. 
narinoensis Wurdack, T. wurdackii Almeda and Todzia, Microlicia canastrensis Naudin, M. obtusifolia Cogn. 
ex R. Romero, M onochaetum amabilc Almeda, and M. compactum Almeda. Tibouchina was chosen as part of 
the outgroup because Wurdack (1973) hypothesized that it likely shares a most recent common ancestor 
with Chaetolepis based on many shared characteristics, such as perigynous flowers, campanulate or urceolate 
hypanthia, superior ovaries that are apically pubescent, capsular fruits, and cochleate seeds. In addition, T. 
gleasoniana , T. narinoensis, and T. wurdackii were chosen as part of the outgroup because the tuberculate seed 


testa and foliar scales (see Todzia and Almeda 1991) are identical to those found in C. cubensis. The species of 
Microlicia and M onochaetum were chosen as other members of the outgroup because of their close phylogenetic 
proximity to Tibouchina based on molecular studies by Renner and Meyer (2001). 

Material Examined .—Over 400 herbarium specimens, including types, were used in the phylogenetic 
analysis and taxonomic revision. Specimens from the following herbaria with significant holdings of Central 
and South American Melastomataceae were borrowed or studied on site: BM, BR, CAS, COL. DS, DUKE, F, 
FMB, G, GH, HECASA, K, M, MO, NY, P, US, and UTMC (acronyms according to Thiers 2012). Internet images 
of type specimens (JSTOR plant Science) were examined for those taxa that were not readily available on loan. 

Characters. —Forty-one vegetative and loral characters were used in ill*, analysis '.Tables 1 and 2). The 
type of indument covering both vegetative and floral structures was particularly informative in this study. 

Data Analysis .—The software program PAUP* 4.0bl0 (Swofford 2002) was used to generate phylogenetic 
estimates. Maximum parsimony with a branch and bound search was selected to evaluate the data matrix that 
w *s generated in Maclade 4.03 (Maddison and Maddison 2000). Two analyses were conducted. Analysis 1 
Was performed to assess the monophyly of Chaetolepis and analysis 2 provided insight into ingroup relation¬ 
ships after the exclusion of one of the species of Chaetolepis (C. cubensis) was prompted by the results of the 
fot analysis. The first analysis used 41 morphological characters and 23 taxa. Sixteen species formed the 
Presumed ingroup and seven species from the genera Tibouchina , M onochaetum, and Microlica formed the 
outgroup. Default options were used to run the analysis. In analysis 2, a backbone constraint was applied that 
grouped all outgroup members plus C. cubensis together because of their unique floral and/or seed characters 
an d grouped all ingroup taxa together. This was done by constructing a tree in MacClade (Maddison & Mad- 


dison 2000) with the data matrix, opening the file in PAUP (Swofford 2002). demoting the tree, loading the 
^e as a backbone constraint in the analysis, and finally enforcing the constraint in the search. 

To evaluate the strength of the different clades in the various phylogenies generated, a bootstrap analysis 
employing a heuristic search was utilized in PAUP. Stepwise-addition branch swapping was employed, other- 

W * Se ’default options were used. , . u „ 

MacClade was used to infer the evolution of characters among the lineages of Chaetolepis. e trace, a 

G anges, and‘ all Possible changes options were chosen. . 

To gain insight into the historical biogeography of Chaetolepis, two analyses ^ere con ' * r ** 

Was performed to provide insight into the origin and dispersal patterns of the different taxa wi n out 
America, Central America, and Africa. This analysts used Fitch opitimizadon in MacClade, a data matnx m- 
cor Porating all Chaetolepis taxa. a single area character with four states representing different geographic areas 
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Tabu 1 . Morphological characters and character states used in the phylogenetic analysis of (haetolepis. 



’4 to % their length, 


t. Hypanthium base (glands): no glands ( 0 ); punctate, with depressions (T); sessile glands ( 2 ). 

2 . Hypanthium base (trichomes): no trichomes ( 0 ); smooth eglandular trichomes ( 1 ); smooth glandular trichomes ( 2 ); elongated, 
slightly to greatly barbellate trichomes ( 3 ), 

3. Hypanthium base (scales): no scales ( 0 ); appressed, ovate, flattened scales, basally attached with a raised thickening near the point 

where scale attaches to surface, erase margin ( 1 ); appressed, lanceolate flattened scales, proximally attached without a raised thickening 
near the point where scale attaches to surface, erose margin ( 2 ). 

4 . Hypanthium apex (gfands): no glands ( 0 ); punctate, with depressions (1 ); sessile clands{2) 

5 Hypanthium apex (trichomes): no trichomes ( 0 ); smooth eglandular trichomes ( 1 ); smooth glandular trichomes ( 2 ); elongated, 
slightly to greatly barbellate trichomes ( 3 ). 

6 . Hypanthium apex (scales), no scales ( 0 ), appressed, ovate, flattened scales, basally attached with a raised thickening near the point 

w ere scale attaches to surface, erose margin ( 1 ), appressed, lanceolate flattened scales, proximally attached without a raised thickening 
near the point where scale attaches to surface, erose margin ( 2 ). 

7. Leaf margin: glabrous (0); ciliate (1). 

8 . Leaf margin (pattern): crenulate ( 0 ); serrulate ( 1 ); entire ( 2 ). 

9 Adaxial leaf surface (glands): no glands ( 0 ); punctate, with depressions ( 1 ); sessile glands ( 2 ). 

dinhtlv tn n ^t\ ^ r ' c ^°™ es ^ no tric home$ ( 0 ); smooth eglandular trichomes ( 1 ); smooth glandular trichomes ( 2 ); elongated 

slightly to greatly barbellate tnchomes (3); bulla- based trichomes (4 v 

Mihrwi i rr A ^rtarh U ^ Ce ^ a * es ^’ no sca * es ( 0 )# appressed, ovate, flattened scales, basally attached with a raised thickening nearthe point 
near the Doinr wh^ ° uu V° Se ma ^' n appressed, lanceolate flattened scales, proximally attached without a raised thickening 

<° «« ( 2 ); appressed lanceolate, flattened scales, attached entire length of sc* 

distal region of tcate hee and ****"+ (41; flattened scales adnate fo,. 

S jss m ^ ** <•*«■<■>»«>.• *** gianos «. 

zsssssssssS 

scales, attached en.l^nl^“r^ 1 ^'™™ “ SUrfa “' *"» W* » aPPf«sed lanceolate, flat*™* 

tened «a "s adn^e fortheh te „„h. dlsta, - te s. basal,, attached, end,, nta,gin (41. «»• 

£ Abasia! gy*" 2S2“*"*« p “" naK -«*>(1); sessile glands (21. 

121 ; elongated slightly to gteady barbellMe^oroes a * Sm °° th c9 ' ar ‘ dular »ichomes (ft smooth glandular trichomes 

thickening near the pMnt whire^i^ttad^to app,essel< ' ova,e - flattened scales, basally attached with a raised 

attached without a raised thickening near the point apP ' e “ d ’ 'antedate flattened scales, proximally or basal, 

scales, attached entire length of scale erose marnin m. . , es t0 surface ' erose margin ( 2 ); appressed, lanceolate, flattened 

w^fh zzim ,he " im9,h - ** ,e9ion KaK anached ' e "° re margi " * ** 

trichomes, sparsely pubescent ( 2 ); smooth eglandular trich ® glandular tnchomes, sparsely pubescent ( 1 ); smooth glandular 

moderately to densely pubescent ( 4 )- elonnateri du<i . ° me , S ' | rioderate| y to densely pubescent (3); smooth glandular trichomes, 

20. AbaxIalleafsurfa^scalosbi^X^S. *’ 1 *' 

thickening near the point where scale attaches to surface 00 a**, ^ - a PP resse< i ovate, flattened scales, basally attached with a raised 
attached without a raised thickening near the point whamilull^ a PP ress edr lanceolate flattened scales, proximally or basally 
scales, attached entire length of scale, erose marain (3V J * ,4 ^ *° sur ^ ace ' erose margin (2); appressed, lanceolate, flattened 
tened scales adnate for their length distal reainn nf anceo * a * e * flattened scales, basally attached, entire margin (4); flat' 

21. Branch surface nodes (glands): no glands ttla^„, ar (5I . 

22. Branch surface nodes (trichomes,: no trichomes 101- snin rh ^ ??" S ' k ““ ite 9lands Ul - 

slightly to copiously barbellate trichomes ( 3 ) £g an u ar trichomes ( 1 ); smooth glandular trichomes ( 2 ); elongated 

23. Abaxiai leaf surface (scales between primary veins : no sral« mv 

thickening near the point where scale attaches to surface ero * appressed, ovate, flat! ned scales, basally attached with a raised 
attached without a raised thickening near the point where crl? mar ^* ^ * a PP re s$ed, lanceolate flattened scales, proximally or basally 
scales, anached entire length of scale, erose margin (3)- ann^cLn^ 30 ** !° SUr ^ ace ' erose margin (2); appressed, lanceolate, flattened 
tened scales adnate for their length, distal reqion of w' 60 ate>f fattened scales, basally attached, entire margin ( 4 );ftet- 

24. Intercalycine lobe sinus (trichomes): no trichome ( 01 * eea nd triangular (5). 

slightly to greatly barbellate trichomes (3); forked (4) stalk^n^ e9 . landulartrichom es (1);smooth glandular trichomes (2); elongated, 

25. intercalycine lobe sinus (scales): no scales (OV apIs^ Tn V ¥*** trichomes 

the point where scale attaches to surface, erose margin (l )• ^ — Scales ' basall V attached with a raise_ - 

thickening near the point where scale attaches to surface erniP ml • 3r '^ eo * ate fattened scales, proximally attached without a rais 

, depressions (1); sessile glands (2). 
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27. Calyx vestiture (trichomes, excluding midrib): no trichomes (0); smooth eglandular trichomes 0); smooth glandular trichomes (2); 
elongated slightly to copiously barbellate trichomes (3). 

28. Calyx vestiture (scales, excluding midrib): no scales (0); appressed, ovate, flattened scales, basaliy attached with a raised thickening 
near the point where scale attaches to surface, erose margin (1); appressed, lanceolate flattened scales, proximally attached without a 
raised thickening near the point where scale attaches to surface, erose margin (2). 

29. Calyx vestiture (glands found on midrib): no glands (0); punctate, with depressions (1); sessile glands (2). 

30. Calyx vestiture (trichomes found on midrib): no trichomes (0); smooth eglandular trichomes (1); smooth glandular trichomes (2); 
elongated slightly to copiously barbellate trichomes (3). 

St. Calyx vestiture (scales found on midrib): no scales (0); appressed, ovate, flattened scales, basaliy attached with a raised thickening 
near the point where scale attaches to surface, erose margin (1); appressed, lanceolate flattened scales, proximally attached without a 
raised thickening near the point where scale attaches to surface, erose margin (2). 

32. Androecium: isomorphic (0); dimorphic (1L 

33. Connective: not prolonged or minutely prolonged (<1mm) and no appendages (0); minutely prolonged <lmm and with 2 ventral 
appendages or thickenings < 1 mm (1); prolonged > 1 mm and with 2 ventral appendages > 1 mm (2); prolonged > 1 mm and with 2 dorsal 

appendages >1mm (3); not prolonged with dorsal appendage (4). 

34. Apical pore orientation: ventral (0); dorsal (1). 

35. Ovary apex: glabrous and non-punctate (0);smooth eglandular trichomes (1); barbellate trichomes (2). 

36. Seed Shape: cochleate (0); reniform (I K 

37. Seed testa: smooth with compact, interdigitating cells (0); smooth with elongate, interdigitating cells (1); tuberculate (2), foveolate (3). 

38. Leaf primary veins: mostly 1 (0); mostly 3(1); mostly 5 (2 . 

39. Merosity: typically 4 (0); typically 5 (1). 

*0. Peta margin: glabrous or with a terminal trichome (0); ciliate (1). 

41 . Petal color: yellow (0); ranging from pink, purple, to magenta (1 ). 


in which they are found (Table 3), and one of the 26 most parsimonious tree topologies generated in PAUP with 
polytomies resolved arbitrarily. The second analysis was performed to infer how Chaetolepis taxa may have 
migrated within the Andes. This analysis differed from the first analysis only in the number of area states (five) 
used. In the analysis, all equally most parsimonious reconstructior ^ (MPRs) were examined. 

* Chromosome Cytology 

Horal bud material was collected in the field, fixed in modified Camoy’s (Bradley 1948) solution (4 chloro¬ 
form, 3 ethanol, 1 glacial aceitic acid, v/v/v) for 24 hours, transferred to 70% ethanol and stored under refrig¬ 
eration until Ttio xhmmncnnip muni renorted here for Chaetolepis cufodontisii was made from 


acetocarmine 


-ui puuui iuuuivi wvuj *-— ~ o 

immersion objective. Drawings of meiotic figures were made by camera lucida at a magnification of 2100x. The 

J & ° . . , _ 2 _ 


asterisk among specimens 


K^laaniomic Revisio.. 

A dissecting microscope was used to measure all vegetative and reproductive characters based on dne her 
barium material. Reproductive characters were taken from either one mature open flower in the center o an 
inflorescence or a solitary flower at the apex of a flowering branch for each specimen examined. Leaf characters 
were scored from mature branches. To ensure that aberrant characteristics were not being recorded, numerous 

• were examined and those with typical traits were used. . 

A scanning electron microscope (SEM) was used lo study the seed morphology o eac oc io epis i spe- 
®S. Seeds were affixed io aluminum slubs with double-stick tape and spotter-coated with gold-palladium 
*y Samples were photographed in the scanning electron microscope laboratory a. the California Academy 
* Sciences using a Leo M50 BP scanning electron microscope at 20kV. Voucher colleetton data for the SEM 

1It,a ges are provided in the relevant figure legends. 


RESULTS 


1 . 


Cladisti 

fbylogeny. 


The 


cladistic analysis, 22 most parsimonious irees, each 136 steps fong were generated 

0.79 In the strict consensus tree (.rig. 1), it 


consistency index was 0.66 and the retention index 
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Table 2. Morphological character states for species of Chaetolepis and the seven outgroup taxa. Polymorphic states are represented as #/ It (ex-0/1). 


Spedes 









Characters 











1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

C alpina var. alpina 

2 

0 

0 

2 

0 

0 

1 

0 

2 

0 

0 

1 

0 

0 

2 

1 

0 

2 

0 

0 

C alpina var. latifolia 

2 

0 

0 

2 

0 

0 

1 

0 

2 

0 

0 

1 

0 

0 

2 

1 

0 

2 

0 

0 

C anisandra 

0 

0 

0 

0 

0/1 0 

1 

0 

0 

1 

0 

2 

1 

0 

2 

1 

0 

0 

3/4 0 

C cubensis 

0 

0 

2 

0 

0 

2 

1 

2 

0 

0 

5 

0 

0 

2 

0 

0 

2 

0 

0 

2 

C cufodontisii 

2 

0 

0 

2 

0 

0 

0 


2 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

C gentianoides 

0 

1 

0 

0 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

C lindeniana 

0 

3 

0 

0 

3 

0 

1 

2 

0 

4 

0 

0 

3 

0 

0 

3 

0 

0 

5 

0 

C loricarella 

0 

0 

1 

0 

0 

1 

1 

2 

0 

0 

1 

0 

0 

1/2 0 

0 

1 

0 

0 

1 

C. microphylla 

0 

0 

0 

0 

0 

0 

1 

2 

0 

3 

0 

0 

3 

0 

0 

3 

0 

0 

5 

0 

C perijensis var. perijensis 

2 

0 

0 

2 

0 

0 

1 

2 

2 

0 

0 

1 

0 

0 

1 

0 

0 

2 

0 

0 

C perijensis var. glandulosa 

2 

2 

0 

2 

2 

0 

1 

2 

2 

0 

0 

1 

0 

0 

1 

0 

0 

2 

0 

0 

C. phelpsiae var. phelpsiae 

0 

1 

0 

0 


0 

1 

0 

0 

1 

0 

1 

1/2 0 

0 

1/2 0 

0 

1/2 0 

C phelpsiae var. chimantensis 

0 

0 

0 

0 

1 

0 

1 

0 

0 

1 

0 

1 

1/2 0 

0 

1/2 0 

0 

1/2 0 

C santamartensis 

0 

3 

0 

0 

0 

0 

1 

2 

0 

3 

0 

0 

3 

0 

0 

3 

0 

0 

5 

0 

C. sessilis 

2 

1 

0 

2 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

2 

0 

0 

C thymifolia 

0 

0 

0 

0 

0/1 0 

1 

0 

0 

1 

0 

2 

1 

0 

0 

1 

0 

0 

3/4 0 

Tibouchina gleasoniana 

0 

0 

2 

0 

0 

2 

1 

2 

0 

4 

0 

0 

4 

2 

0 

0 

2 

0 

0 

2 

Tibouchina narinoensis 

0 

0 

2 

0 

0 

2 

1 

2 

0 

4 

0 

3 

0 

4 

0 

0 

4 

0 

0 

2 

Tibouchina wurdackii 

0 

0 

2 

0 

0 

2 

1 

2 

0 

0 

5 

0 

0 

2 

0 

0 

2 

0 

0 

2 

Microlicia canastrensis 

2 

2 

O' 

2 

2 

0 

1 

2 

2 

0 

0 

0 

2 

0 

2 

0 

0 

2 

2 

0 

Microlicia obtusi folia 

1/2 0 

0 

2 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

Monochaetum amabile 

0 

1 

0 

0 

1 

0 

1 

2 

0 

1 

0 

0 

1 

0 

1 

0 

0 

1 

0 

Monochaetum compactum 

0 

1/2 0 

0 

1/2 0 

1 

2 

0 

3 

0 

0 

1 

0 

0 

1 

0 

0 

3 

0 


clades have bootstrap (BS) values greater than 50%. Clade A includes all Chaetolepis taxa and the outgroups 
Monochaetum amabile . M. compactum, Tibouchinagleasoniana, T. narinoensis, and T. wurdackii (BS-81). Clade B 
includes all Chaetolepis taxa except C. r< i ijensis var. perijensis and .. perijensis var. glandulosa and includes the 
outgroups from the genera Monochaetum and Tibouchina (BS=71). Clade C consists of all Chaetolepis taxa ex¬ 
cept C. perijensis var. perijensis, C. perijensis var. glandulosa and C. sessilis and includes the outgroups from the 
genera Monochaetum and Tibouchina (BS<50). Clade D consists of all Chaetolepis taxa except C. perijensis^ 
P' j ,C. perijensis var. glandulosa, C. sessilis, C. alpina var. alpina, and C. alpina var. latifolia and includes the 
outgroups from the genera Monochaetum and Tibouchina (BS<50). Clade E contains all Chaetolepis taxa except 
C. perijensis var. perijensis, C. perijensis var. glandulosa, C. sessilis, C. alpina var. alpina, C. alpina var. latifolia, 
and C. cufodontisii and includes outgroups from the genera Monochaetum and Tibouchina (BS-53). Clade F is 
composed of the taxa C. cubmsis, T. gleasoniana, T. narinoensis, T. wurdackii, and C. loricarella (BS* 94). Clade 
incudes C t ubensis T. gleasoniana, T. narinoensis, and T. wurdackii (BS=80). Clade H includes C. gentianoi- 

' P Z7 Z P T C ’ C PhdpSUle Var chimantensis ’ ^d the outgroups Monochaetum amabile and M 
compactum (BS<50). Lastly, clade I consists of C. lindeniana, C. santamartensis, and C. microphylla (BS=63). 

tencvTndel w C ° nti ^ Tu ^ P arsimoniou s trees 148 steps long were generated. The consis- 

t ncy index was 0.61 and the retention mdex was 0.74. In the strict consensus tree (Fig. 2), 12 clades have boot- 

m ^co mpactum tiba u him a A* A mdudes a11 Chaetole P ii taxa and the outgroups Monochaetum amabile. 

\ narm0e ™' 3nd T WMrdacfe “ and is the backbone constraint. Clade 

Clade C includes all Ch^t T* CXCePt ^ C ****** and Mon ochaetum amabile and M. compactum (BS=73). 
and C. ^2^ C ^" SiS “ ^ C W 


thymifolia 


C 


ifodontisn 


far. chimantensis CBS-71). Lastly clade F in”7 r g f ntlanoide5 > C P hel P^ae var. phelpsiae, and C. phelf*'* 

In one of 26 most narc - - es tnden ‘ ana .C. santamartensis, and C. microphylla (BS=7i 

rhange (Fig. 3), clade I is lup^byZ^ "“ anal > S ‘ S shoWin «^ 

PP a by hve a iibiguous characters. I he ihis clad 
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Table 2. (continued) Morphological character states for species of Chaetolepis and the seven outgroup taxa. Polymorphic states are represented as #/ # (ex-0/1). 


Spedes Characters 



21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

C alpina var. alpina 

0 

1 

0 

1 

0 

2 

0 

0 

2 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

C. alpina var. lad folia 

0 

1 

0 

1 

0 

2 

0 

0 

2 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

C antsondra 

0 

1 

0 

1/4 0 

0 

0 

0 

0 

1/2 0 

0 

0 

1 

1 

0 

0 

1/2 

0 

0 

0 

C cubensis 

0 

0 

2 

0 

2 

0 

0 

2 

0 

0 

2 

0 

1 

0 

0 

0 

2 

1 

0 

1 

1 

C cufodontisii 

0 

1 

0 

1 

0 

2 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

C genfiono/c/es 

0 

1 

0 

5 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

2 

0 

0 

0 

C /inden/ona 

0 

3 

0 

3 

0 

0 

3 

0 

0 

3 

0 

0 

4 

1 

2 

0 

0 

1 

0 

1 

1 

C loricarella 

0 

0 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

2 

0 

0 

0 

0 

1 

1 

C microphylla 

0 

1/3 0 

1 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

C.perijensis var. perijensis 

2 

0 

0 

1 

0 

2 

0 

0 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

C. perijensis var. glandulosa 

2 

0 

0 

1 

0 

2 

0 

0 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

C phelpsiae var. phelpsiae 

0 

1 

0 

4 

0 

2 

1/2 0 

0 

1/2 0 

0 

0 

1 

1 

0 

0 

1/2 

0 

0 

0 

C phelpsiae var. chimantensis 

0 

1 

0 

4 

0 

2 

1/2 0 

0 

1/2 0 

0 

0 

1 

1 

0 

0 

1/2 

0 

0 

0 

C sonfomorfens/s 

0 

3 

0 

3 

0 

0 

3 

0 

0 

3 

0 

0 

1 

1 

1 

0 

0 

2 

0 

1 

1 

C sessilis 

0 

1 

0 

4 

0 

2 

0 

0 

2 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

C thymi folia 

0 

1 

0 

1/4 

0 

0 

0 

0 

0 

1 /2 0 

0 

0 

1 

1 

0 

0 

1/2 

0 

0 

0 

Tihouchina gleasoniana 

0 

0 

4 

0 

2 

0 

0 

2 

0 

0 

2 

0 

2 

0 

1 

0 

2 

2 

1 

1 

1 

Tibouchina narinoensis 

0 

0 

2 

0 

2 

0 

0 

2 

0 

0 

2 

0 

2 

0 

1 

0 

2 

2 

1 

1 

1 

Ttbouchina wurdackii 

0 

0 

2 

0 

2 

0 

0 

2 

0 

0 

2 

1 

2 

0 

1 

0 

2 

1 

1 

1 

1 

Miaolicia canastrensis 

2 

2 

0 

2 

0 

2 

2 

0 

2 

2 

0 

1 

2 

0 

0 

1 

3 

1 

1 

0 

1 

Microlicia obtusifolia 

1 

0 

0 

0 

0 

2 

0 

0 

2 

0 

0 

1 

2 

0 

0 

1 

3 

1 

1 

0 

1 

Monochaetum amabile 

0 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

3 

1 

1 

0 

3 

1 

0 

0 

1 

Monoehaetum compactum 

0 

3 

0 

1/2 0 

1 

1/2 0 

0 

1/2 0 

1 

3 

1 

1 

0 

3 

2 

0 

0 

1 


T«u 3. Taxa with four area character states used in the first Fitch optimization analysis, and five area character states used in the second Fitch optimization analysis. 
Area character states used in the first analysis are: Eastern Cordillera of the Andes (1), Tepuis of Venezuelan Guayana (2), Costa Rica, Talamanca Cordillera (3), and 
Africa, Loma Mountains (4). Area character states used in the second analysis are: Sierra Nevada de Santa Marta (1), Eastern Cordillera of the Andes (2), Tepuis 

of Venezuelan Guayana (3), Costa Rica, Talamanca Cordillera (4), and West Africa, Loma Mountains (5). 


Taxa 


alpina var. alpina 
C alpina var. latifofja 
£ anisandra 
C cufodontisii 
c 9entianoides 

C. hndemana 

- toricarella 

c nioophylla 

^Perijensis var perijensis 
tpeijensis var. glandulosa 
^ Phelpsiae var. phelpsiae 
phelpsiae var. chimantensis 

- wntamartensis 

c sess/fo 

c thymifotio 


Area character states 
used in first Fitch 
opitimization analysis 


1 

1&2 

3 


1 

1 

1 

1 

1 


Area character states 
used in second Fitch 
opitimization analysis 



1 

2&3 

4 

5 
2 
1 
2 


2 

3 

3 

2 



delude an an i i . j, i, / u t .^rrp r "37V a prolonged connective with ventral or dorsal append 

t - v ., ir , irfpr 34)* foveo ate or tubercular seed testa (charac¬ 
terX 7 \ . „ *” ^ - j q i • l ic rnmnosed of all CJuietofems taxa except for 

c. cuW- v . . /-imrarrprs There are 13 characters that support clade 

encis. is sunnortrd 1 \ ihe same five ambiguous chMPC* 
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C. alpina var. alpina 
C. alpina var. latifolia 

C. anisandra 

C. thymifolia 
C. cubensis 

Tibouchina gleasoniana 
Tibouchina narinoensis 
Tibouchina wurdackii 

C . loricarella 
C. gentianoides 

C. phelpsiae var. phelpsiae 
C. phelpsiae var. chi want crisis 

Monochaetum amabile 

Monochaetum compactum 

C. I indeni ana 

C. santamartensis 
C. microphylla 

C. cufodontisii 
C. sessilis 



C. perijensis var. perijensis 
C. perijensis var. glandidosa 



Microlicia canastrensis 
Microlicia obtusifolia 


F«.1 . Strict consensus tree generated from a branch and bound analysis of morphological characters (analysis 1). Bootstrap values greater than 50% 
are $ 'ownabove the branches. Letters represent the nodes above them. 


Cl, of which nine Me unique, three are homoplasious and one is ambiguous. The unique characters indui 
appressed, ovale, flattened scales, basally attached witha raised thickening near the point where the scale is r 
tached to the leaf surface and an erose margin on the hypanthiutn base, hvpanthtum apex, adaxial leaf su.~ 
abaxtal leaf surface primary veins, branch surface intemodes, branch surface nodes in.ercalycine lobe sint 
calyx vesliture excluding the midrib, and calyx midrib (characters 3,6.11,17,20.23,25,28, 31 respecti* ' 

hprp ilFP 4* rnarartprc tri^r r i * i « 



support 

«muituuui anu one is nuinupiasiu* 

acters lo, zZ, 24 t and41). Tlie ambiguousrVnrirt<»rc *1 y , , , . , * _, 

, u i_ ii ,1 i . . ^ cters are smooth eglandular trichomes, smooth glandular t 

chomes, or barbcilate/dendritic trichomes on th#» i M r r / * . 

eglandu ar tnchomes, smooth glandular trichomes, or barbel late i_i_nJet a 
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100 


73 


B 




100 


H 


97 




89 


C. alpina var. alpina 
C. alpina var. latifolia 


C. perijensis var. perijensis 
C. perijensis var. glandulosa 


C. sessilis 


C. cufodontisii 


C. anisandra 


■ C. thvmifolia 


C. gentianoides 


C. phelpsiae var. phelsiae 
C. phelpsiae var. chimantensis 


C. lindeniana 


C. santamartensis 


C. microphylla 


C. loricarella 


Monochaetum amabile 


Monochaetum compactum 


C. cubensis 


Tibouchina gleasoniana 
Tibouchina narinoens is 


Tibouchina wurdackii 


Micro!icia canastrensis 


Microlicia obtusifolia 


r . r . 77- kninniral fharacters and a backbone constraint, defining the outgroups 

Strict consensus tree generated from a branch and bound analysis o morp 9 nr ., tpr than 50% are shown above the branches. Letters 

.W***’ 1 - * 1 ” 

^••ntthe nodes above them. An * * * is used to represent the node of the back one con 
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jn 

o 



Branch lengths proportional to 
Characters that change 
(Ail Possible) on branch 

unique, uniform above 
changed above, not outside 
homoplasy above 
homoplasy outside 
homoplasy above and outside 

ambiguous change 
derived state unclear 



"* ,aralw »• ““““ ~™^^^»ttft«ii9«rfth e ta ) l, nB rt.u TOn »,6.C0.a n dE .qmm «*> # *> 
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\ ellow petals. The homoplasious characters are smooth eglandular trichomes, smooth glandular trichomes, or 
barbellate trichomes on the intercalycine lobe sinus. Clade D1 is supported by six characters, of which three 
are unique, two are ambiguous, and one is homoplasious. The unique characters are roughened trichomes on 
the abaxial leaf surface (between primary veins), branch surface internodes, and calyx midrib (characters 13, 
19,30). The ambiguous characters are roughened trichomes on the abaxial leaf surface (on the primary veins) 
and branch surface nodes (character 16 and 22). The homoplasious character is roughened trichomes on the 
adaxial leaf surface (character 10). There are five ambiguous characters supporting clade D2 which include a 
crenulate or serrulate leaf margin, punctate or sessile glands on the abaxial leaf surface, smooth eglandular tri¬ 
chomes or smooth glandular trichomes on the abaxial leaf surface, branch surface nodes are glabrous or w ith 
smooth eglandular trichomes, and yellow petals (characters 8,12,16, 22,41). Clade El is supported by eight 
characters, of whic h four are ambiguous and four are homoplasious. The four ambiguous characters include a 
crenulate leaf margin, forked intercalycine lobe sinus, calyx vestiture that is absent or with smooth eglandular 
or smooth glandular tric homes, and three to ive leaf veins (characters 8,24, 2/, 38). The four homoplasious 
characters include a hypanthium apex, adaxial leaf surface, abaxial leaf surface (between primary veins), and 
branch surface intemodes with smooth and elgandular trichomes (characters 5,10,13,19). Clade E2 is sup 
poned by six characters of which two are ambiguous and four are homoplasious. The ambiguous characters 
are a serrulate leaf margin and punctate abaxial leaf surface (characters 8 and 12). The homoplasious char 
acters are sessile glands on the hypanthium base, hypanthium apex, adaxial leaf surface, and calyx vestiture 
(characters 1,4, 9, and 26). There are six characters supporting the clade consisting of only C. gentianoi es. 
one of which is unique, four of which are ambiguous, and one of which is homoplasious. The unique character 
is a seed testa with elongate, interdigitating cells. The ambiguous characters are abaxial leaf surface lacking 


smooth 


on 


jLall\CU ctiLLI V ul 1UUMV 1J1 dlivl AwCl tl iviiv/uivv j 

.He calyx lobes, and five elevated leaf veins (charac.ers 12. 24, 27, 38). The homoplasious character rs 


hypanthium base 


ifol 


™,. caul UUU llieiliues C^. fffltriflMtlt Vdl. pmpjiuu., V^. t - r - V 

one of which is an unclear derived state. This latter character state is smooth eglandular trichomesan smoo 
glandular trichomes on the calyx lobes (character 30). The ambiguous characters are smooth eglandular m- 
chomes on the abaxial leaf surface and forked trichomes on the intercalycine lobe sinus (c aracters an • 

Three characters support the clade consisting of C. thymifolin Jlsurfec'e 1th sessile 

•ind one of which is an unclear t lerived state. 1 he two ambiguous 

glands (character 12) and calyx vestiture devoid of scales (character 27% . . , , <_ .hr Anrtr- 

Historical Biogeography.— The first Fitch optimization ^ Costa Rka.^nd Venezuelan 

ambiguous (not shown). However, a majority of the most parsimonious reconstruct,ons (20 of 32) of 

analysis places Sierra Nevada de Santa Marta at the most basal node. 


discussion 


I 


Cladistic Analysis 


. . rh r l a riistic analysis indicates that Chaetoltpis is not 

°/Traditionally Circumscribed ClmemMs-The d^am^ ^ ^ ^ ^ ^ 
nophyletic as traditionally circumscribed because C. cu t nther coneeners (Fia. 1). 

hbouchina gleasoniana, Tihouchina narinoensis, and Tihouchina wm ac ^ ^ (Fig 6 d _ 0 

aetolepis cubensis and the species of Tihouchina in the outgroup ..j surface) for % to Vi of their 

??modified i„,„ scales that are adnate to the foliar * fou „ „ ow . 

n gth. This species was probably transferred to Chaeto cpis y , app€n dage. Our results, however, 

^markedly reduced pedoconnective and iiiconspicuousvemra ^ Qn (he ph> . logen etic results 

and rr .** lhe abOVe charai;,erS arC n ” ,SynaP °"' f T„.u„. i <» nbouchina (see Excluded Species). 

character differences, we propose the return oi 


cubensis 
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Sierra Nevada de Santa Marta j 
Character 2 - Tepuis, Venezuela 

Character 3 = Talamanca Mountains, Costa Rica 

Character 4 = Loma Mountains, West Africa 



Character 1 

unordered 
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)fCl 


An analysis of 


V S. me w' mr * V w Mr 1 h*’ W m m j- 

morphological data used in this study suggests that Monochaetum, not T ibouchina as proposed by Wurdack 
(1973), is likely sister to Chaetolepis sensu stricto. The characters that support this relationship are a dorsal 
orientation of the anther pore, four-merous flowers (Fig. 3). However, it cannot be ascertained from this study 
whether these are synapomorphies for Chaetolepis and Monochaetum or for the remainder of the outgroup. Ad¬ 
ditional similarities between Chaetolepis and Monochaetum include a four-locular ovary’, cochleate seed shape, 
compressed/flattened cells of the seed testa, a montane habitat in tropical America, and a chromosome number 

_ _ _ ^ t "I 1-1 _ 1 JL. I u » _ . , . . ' I^ . 1 r ~% "1 T 


and Wurdack 


ultimately be demonstrated to be symplesiomorphies for these genera. 

« * f - -pk • * -1 ^ 


Infi 


Despite the fact that the strict consensus tree exhibited 

ifijf uttfitr it . - --- E 

several areas of nonresolution, four major clades were resolved (clades D, E, F and Chaetolepis loricarella in Fig. 
2). These clades are based largely on the kinds of trichomes found on various morphological organs, a charac¬ 
ter that Wurdack (1986) surmised was of phylogenetic importance among Melastomataceae. Trtchome diver- 


barbellate/dendritic 


glandular trichomes, and sessQe glands. Chaetolepis loricarella is the only species in the ingroup with an in u 

ment of scales: thus this character is autapomor phk within Cluu tolep is. 

The clade comprising Chaetolepis microphylla, C. santamartensis, and C. lindeniana (Fig. 3, Clade Dl) in 

the second cladistic analysis showing character state change is supported by four unambiguous characters 

whose character states all involve barbellate trichomes. The only other species in the analysis that has bar 

late trichomes is Monochaetum compactum (a species within the outgroup). Thus this character state fell e > to 

. . x-i , _ i_ j__ }*>c f nUolrtcint? \iciT 



be derived within Chaetolepis. Similarly, the clade comprising Chaetolepis gentianoidi s, C. phelpsiae var. phelp 
siae, C. phelpsiae var. chimantensis, C. thymifolia, and C. anisandra (Fig. 3, Clade El) is supported y our-am¬ 
biguous characters states that all involve smooth eglandular trichomes. The only other species in t c ana > SIS 
that has this character is Monochaetum amabile. Thus this character state is also likely to be derived within 

Chaetolepis. . . , , 

-The clade comprising Chaetolepis cu Wonhsu. C perijensis var perijensis. C peri/ens,s var. glondnlosn, 

c. alpina var. alpinn, and C. alpinn var. latifolia (Fig. 3, Clade E2) is supported byfour■unambiguous characters 

whose character states all involve the presence or sessile glands on the adaxial leaf surface. Thts is clearly a 

derived character state within Chaetolepis for these characters. 

—Chaetolepis loricarella , C. lindeniana, C. santamartensis, and aU the outgroup taxa avemagenac o 

Petals (including C. cubensis), whereas all other species of Chaetolepis have yeowpeta o g _ 

als are ambiguously placed in the character optimizations (character 41; see ig. ), * is c ear y , 

Chaetolepis. The same three Chaetolepis spp. sensu stricto have petals with abate margins^ 

i 11 i.i ■ * f ar-roA m Via vp evolved twice within Crick ti >kpis, as well as once 

and all species of Tibouchina . This character is inferred to n 

» i * < _ _ 


within the outgroup, Tibouchina. 


-Chaetolepis gentianoides from West Africa is the onty species —-^^ct consensus tree of 
penclmal walls on the seed testa (Fig. 6 g-i) but it is neste _ cell wal f s on lhe seed testa that are com- 

the second analysis. All other species P The outgroup taxa have either a foveolate or 

pressed/flattened and not conspiculously elongate ( g • ^ have evo i ve d only within C. 

tuberculate seed testa. Elongate interdigitating ce s on t e * micromorphology may provide a clue to 

gentianoides and is thus autapomorphic. An expanded survey „„ in Africa 

Possible relationships of this species with other tbe e&&n cordillera of the Colombian 

Historical Biogeography.-The first Fitch op»nnza PP ^ ^ optimization analysis sug- 

and Venezuelan Andes as the place of origin for t e g _ ^ mmontv of various other equally optimal re- 

gests an origin in the Sierra Nevada de Santa Mar *0^ Nevada de Sama Marla in far 

constructions of area onto the topology result in re ^ ^ perij - (a branch of the ea stem cordillera of 
northern Colombia and its nearest montane neig , endent or (Todd & Carriker 1922: lrving 


l he Colombian Andes 


systems 
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Enlarged portion of seed coaTd-t C IlndenTrlamipT.Sm7h mgeyt Tofik tfmr Tl^ ** Pr ° fi,e V ' 6W; b ’ Enlarged ° f 
coat, g-i- C mkrophylla ( McDougal& Roldan 3640 Y a. Profile view h t„iL ,, V ' eW * ** En,arged P ortion of «ed coat; f. Enlarged portion 

0.3pm ( b = 0.07pm,t = o.10pm,d = 035um e= 028 nm f-nnc* ^ Potion of seed coat; i. Enlarged portion of seed coat. Scale b 

c , u.« pm, f - 0.05 pm, g = 0.25 pm, h = 0.17 pm, i= 0.08 pm. 





lSJ/D 


has often been considered part of the Andean *** ** ISolated land mass in northern Colombia 

massif was underwaer until ihemid-Tmiarybu^'™plifrb PS<>n f"' 8E '' Ch ' & Garz6n - C W97) , 11 

Colombia and adjacent Venezuela (including the Sterta de ^ ° f ** eaSKrn 

8 erra de Penja and Merida Andes) began in the Upper ere 
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’“•!<»*, electron micrographs of (tan** seeds, a-c. C dmsaadrd (fee ill): a. Profile sieve b. Enlarged portion of seed coat; c Enlarged 

J^ueofseed coat d-f.CcuPerrsK(Mrpd2Pi9):d. Profib view; •.febrgedpottionofseedsoatf.&bni^ portion of seed coat .g-Cgentroirorder 

... . _ Am ■ c«ia™Hnnrtinnof^edcoat.Scalebars:a = OJpm,b-0.07pm,c-0.10pm, 


Felix2 J5): g. Profile view,_ r _ 

~ ®*35 pm, e = 0.28 pm, f=0.05 pm, g = 0.25 pm, h = 0.17 pm, i = 0.08 pm. 


Enlarged portion of seed coal 


but substantial uplift above surrounding tenain was only achieved in Tertiary time beginning in the 
Peleocene with continued upward movement culminating in the Pliocene (van der Hammen 1961. rvtng / , 
Simpson 1975). 

Ren ner and Meyer (2001) postulated that the occurrence of Chaetolepis gentianoidts in West Afnca re^ 
sidrArJ r— « .' . , _>r*u rt mnmhoioffical similarity between certain 


s °uth Amerit 


hypoth 




a<; 


similar 


(2004) concluded that long-distance dispersal 
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sponsible for the present distribution pattern of Pitcaimia L’ Her. (Bromeliaceae), a genus centered in tropical 
America with one endemic species in West Africa [PitcaimiaJeliciana (A. Chev.) Harms & Mildbr.]. That study 
postulated that many other South American-African disjuncts (see Thorne 1973; 1992) have resulted from 
long-distance dispersal rather than vicariance events, because the split of these two continents is too old (ca. 
80 million years) to account for many disjuncts, especially those that are highly similar morphologically, such 
as Chaetolepis. The timing of dispersals to Africa from the Andes cannot be estimated because data from the 
present study are based only on branching patterns, and not branch lengths. An independent test of whether 
the amphi-Atlantic disjunction in Chaetolepis is due to ancient vicariance or more recent-long distance disper¬ 
sal, as well as the timing of the other two dispersals inferred from the data (Venezuelan Guayana and Tala- 
manca Range) will require clade divergence estimates based on molecular data, such as DNA sequences. 

As for the distribution of Chaetolepis species within South America, long distance dispersal of different 
taxa within Melastomataceae, Bromeliaceae, Cactaceae, and other families likely occurred intermittenth 
within South America because of climatic fluctuations during the Pleistocene, a period extending from 1.8 
million to 11.550 years ago (Berry 1982). The movement of species within South America and beyond is specu¬ 
lative but it may have been aided by bird migration. As bird species, like the Swainson’s Hawk (Buteo swainsoni 
Bonaparte), traveled to breeding or wintering grounds along the Atlantic Coastal flyway or bird species like the 
Arctic Tern (Sterna paradisaea Pontoppidan) migrated annually across the Atlantic from North America to 
Europe, West Africa, and South America and back they may have unintentionally picked up Chaetolepis seeds 
on their feet as they walked through mud in search of food (Lincoln et al. 1998). The Arctic Tern is the onh 
example of a bird with a migratory path passing through both South America and Africa, but it is not known to 
frequent higher elevations in West Africa where Chaetolepis occurs. Further studies using molecular data are 
needed to confirm or reject the placement of C. gentianoides in the genus and to estimate divergence times that 
could assess the likelihood of long distance dispersal to Africa. 

Venezuelan Guayana taxa such as Chaetolepis phelpsiae var. phclpsiae and C. phelpsiae var. chimantensis in 
clade E may have evolved as a result of vicariance. These species are closely related and have ranges that are ad¬ 
jacent to one another. Probably through time, erosion of the sandstone landmass of the tepui landscape isolated 
populations and led to speciation. Givnish et al. (2004) estimated that “chemical dissolution and erosion should 
cause the margins of adjacent tepuis to retreat from each other at a rate of nearly 2.4 km/million years. Such low 
rates would permit vicariance to play a role only on tepuis that are currently quite close to each other. Vicari¬ 
ance seems unlikely to have played a role in speciation on tepuis that are now further apart than ca. 35 km. 


II. Chromosome Cytology 


Meiotic chromosome numbers have been published for three species of Chaetolepis. 


Favarger (1962) reported 


ijodoi 


1 - 


and all figures examined 


0 -.w« u «..u»uuiiu<mudii ugures examined at aiaKinesisrfw*-”' 

phase II were clear and consistent (Fig. 7). Present data indicate that the base number for Chaetolepis is x=9- 
A base number of x -12 has repeatedly been invoked as the original base number for the Melastomataceae and 

t e or tr Myrtales (Raven 1975; Johnson & Briggs 1984; Graham et al. 1993; Almeda 1997a; Almeda & Rob¬ 
inson 2011). A base number of x=9 could be derived through descending dysploidy. Thus, the three species of 
aeto epis wuh n = 9 have retained the base chromosome number in the genus whereas C. I mdeniana. with 
n - 18. is clearly tetraploid based on x = 9. Among the significant outgroups and sister genera of Chaetu wp* 
uo/uetia DC. has n = 18 (Solt & Wurdack 1980); Monochaetum (DC.) Naudin hasx = 18 (Almeda 1997 b); and 
I ■ ina u asx = 9 (Almeda 1997b). No chromosome numbers are known for the ditypic genus Castra- 
te la audin Of the five patterns of chromosomal evolution proposed to account for the origin and diversity 
of numbers for neotropical Melastomataceae (Almeda 1997b; Almeda 2013; Almeda & Chuang 1992), Chac- 

tokpts appears to fit the one m which intrageneric euploidy has played a role in speciation whereas the origin 
o cose y re ated genera such as BuctiUduz and Monochaetum 















Grimm and Almeda, Systematic of Chaetolepis 




20 um 


h. 7. Camera lucida drawings of meiotic chromosome figures of Chaetolepis . Meiotic stages are indicated by D1AK (diakinesis), Til (Telophase II). a. C 
wfodontnii, n = 9, DIAK. b. C cufodontisii, n = 9, TB. 


ill Taxonomic Treatment 

Thaetolepis Miq., Comm. Phyt. 72. 1840. Rhexia mcraphylla Bonpl., Rhex. 4, pi. 2. 1806-1808. T\pe. ChattalepfsmicrophvHa 


(Bonpl.) Miq. 


internotics 


a^cuumg, iaxiy or compactly uiaucucu uvy, - - 

usually quadrate or subquad rangular, sometimes carinate; glabrous or covered with various kinds of tri 

Acmes, scales, or glands; distal cauline nodes somewhat thickened, often covered with trichomes, scales, or 

glands like those found on the internodes but trichomes and scales when present tending to be longer. Older 

intemodes terete. Principal leaves opposite, coriaceous or membranaceous, spreading or tightly appressed, 

&*•<& and abaxial leaf surfaces glabrous and punctate with sessile glands, or sparsely to densely covered with 

trichomes or scales; blades varying in shape from linear, oblong, elliptic, lanceolate, ovate, deltoid to °bovate; 

with (1—)3—7 elevated, nearly parallel, longitudinal primary and secondary' veins all arising from the blade 

or with secondary nerves arising from the midnerve above the blade base, matgins ciliate or eci 
tire _ , r 1 p« rnmmonlv sessile or subsessile. Inflorescences 


terminal (sometimes terminal on axillary branches); flowers solitary, paired, or in simple dicnasia tsomeumes 
Compound dichasia). Bracts subtending the inflorescence similar to principal leavesm size shape, and indu- 
ment - Persistent or deciduous Bracteoles subtending individual flowers ranging from lanceolate, ovate, r om- 
^ oblanceolate, to narrowly ovate, smaller in size than bracts, persistent to deciduous. Hypanthia (at ant xesis) 
Ur ceolate to campanulate, ovary free from hypanthium, calyx lobes, petals, and stamens mserte o 
H >pamhia (at maturity) similar to hypanthia at anthesis in both size and shape but t e vascu ar n 
** * sometimes cryptic upon drying. Gdyx lobes persistent, erect to spreachng, deltoid to 

ft** four nearly horiromal a, amhesis, ohrwate. yellow or magenta, enure, ah.or rard «« 
8 isom g T ' 3PeX Varying fr ° m CUSpidatC l ° ° btUSe ’ 8 ^ . n dry . anth€r s two-celled, glabrous, yellow or 

linear ,o arena,e,,apering apically .o .he dorsally or vemrally inelmed pore, ^rolporr J 


d ia mi 


minutely 


^ on g), lacki ng dorsa 1 


CM 


( present then poorly developed. Ovary 




















4 

by the hypanthium, ranging from globose to ovoid, 4-locular, placentation axile, base glabrous, apex sparselv i 

to densely covered with minute appressed trichomes that range from smooth and eglandular to barbellate, j 

with a persistent crown of erect trichomes surrounding the base of the style; style glabrous, straight or slightly 
curved distally, varying from yellow to magenta; stigirui truncate. Fruit a dry loculicidal capsule. Seeds 0.4—1 
mm long, cochleate, slightly to strongly curved, light to dark brown, raphal zone occupying h to h the length 
of the seed, testa cells (with SEM) arranged in a ± regular to irregular interdigitating pattern; individual cells 
± elongated, anticlinal boundaries with undulate, S-type, U-type, or V-type patterns, periclinai walls ± com¬ 
pressed/flattened or low-domed, microrelief smooth or inconspicuously striate. Chromosome number: x = 9. 

Distribution.—A montane-tropical genus with a center of diversity in the Andes of Venezuela and Colom¬ 
bia with outlying species in the Sierra Nevada de Santa Marta of Colombia, and the Guayana Highlands of 
Venezuela/Guyana at 1400-4100 m. It also ranges to Costa Rica (Cordillera de Talamanca) at 2400-3600 m 
and West Africa from Senegal and eastern Guinea-Bissau to the Simandou Massif in Guinea, south to the Loma 
mountains and Mount Nimba of Sierra Leone, and east to the Man Massif in the Ivory Coast at 1700-2100 

meters. ! 


KEY TO THE SPECIES CHAETOLEPJS 

1. Annual herb; periclinai wails of seed testa smooth, elongate and domelike; each intercalycine sinus with a bifurcate or 
trifurcate ± flattened trichome; restricted to tropical West Africa (Senegal, Guinea Bissau, Guinea, Sierra Leone, and the 

Ivory Coast)___ 4 ‘C 9 entianoideS 

1. Perennial shrub or subshrub; periclinai walls of seed testa appearing ± smooth and flattened, if low and domelike then 
not conspicuously elongate; each intercalycine sinus with one or more trichomes, if branched then not conspicuously 
stalked; neotropical (Costa Rica, Colombia, Venezuela/Guyana). 

2. Leaf margin eciliate and lacking trichomes modified into scales. 

3. Principal leaves linear-oblong; petioles 0.5-1.5 mm; hypanthium beset with sessile glands; adaxial leaf surface 

punctate; primary veins on the abaxial leaf surface with smooth eglandular trichomes; cauline in t rnodesglabrc -s, 

Costa Rica _3. C. cufodontis,, 


3. Principal leaves elliptic to oblong-elliptic, sessile; hypanthium with sessile glands and with smooth eglandular 
trichomes; adaxial leaf surface glabrous; primary veins on the abaxial leaf surface glabrous; cauline internodes 
punctate; Venezuela 


13. C. sessilis 


2. Leaf margin ciliate (the minute cilia appressed, obscure and often caducous at maturity in C. perijensis) or if appear¬ 
ing entire then fringed (at least basally) with flattened scales that have erose margins and/or an apical seta. 

4. Leaf blade with a single prominent median vein evident on the abaxial surface. 

5. Hypanthium, abaxial leaf surface, and cauline internodes covered with flattened scales; petals magenta-6- C. loricare a 

5. Hypanthium, abaxial leaf surface, and cauline internodes with a varied indument but lacking flattened scales; 

petals yellow. . 

8. C. perijensis var. perijensis 

_9. C. perijensis 

v/ar alandulosa 


6. Hypanthium with a uniform distribution of sessile glands__ 

6. Hypanthium with a uniformly distributed mixture of sessile glands and stalked glandular trichomes 


4. Leaf blade with three or more prominent veins evident on the abaxial surface. 

7. Petals magenta or lilac-violet, the margins ciliate. 

8. Principal leaves 3-nerved; adaxial leaf surface with bulla based trichomes; pedicels 2-5 mm long; calyx lobes 
0.8-1 mm wide, acute apically__— 5* C. lindenian 

8. Principal leaves 5-7-plinerved; adaxial leaf surface with minutely barbellate trichomes; pedicels 1 -2 mm long; 

calyx lobes 2.5-3 mm wide, rounded apically__ 12. C. santamartens 

7. Petals yellow, the margins eciliate. 

9. ;.eaf margin entire; adaxial leaf surface, abaxial leaf surface, and cauline internodes covered with barbellate 

or dendritic trichomes with short or well-developed axes and a moderate number of short terete arms 

___ 7 . C. microphy ,la 

9. Leaf margin crenulate; adaxial leaf surface, abaxial leaf surface, and cauline internodes not covered with 


barbellate or dendritic trichomes. 

10. Base of hypanthium with smooth eglandular trichomes 

10. Base of hypanthium glabrous or with sessile glands. 


10. C. phelpsiae var. phelps** 


11. Cauline internodes with smooth eglandular and smooth gland-tipped trichomes; primary and second¬ 
ary veins on abaxial leaf surface variously beset with sessile glands and/or smooth gland-tipped and 
smooth eglandular trichomes; distal portion of hypanthium around the torus with smooth eglandular 
trichomes. 

12. Abaxial leaf surface covered with sessile glands and smooth eglandular trichomes; calyx lobes san <jra 
midrib with smooth eglandular trichomes, otherwise glabrous_ anl 













































12. Abaxial leaf surface punctate with smooth, eglandular trichomes and smooth gland-tipped tri- 
chomes; calyx lobes beset with sessile glands, stalked glandular and eglandular trichomes both on 

and off the midrib___—_—_ 


11. C. phelpsiae var. chimantensis 


ll.Cauline internodes with sessile glands or sometimes replaced by smooth gland-tipped trichomes; 
primary and secondary veins on abaxial leaf surface glabrous; distal portion of hypanthium around the 

torus lacking smooth eglandular trichomes_—- 


1. C. alpirta 


ROVIT 1 


K! 


1. Chaetolepis alpina Naudin, Ann. Sci. Nat. Bot. ser. 3, 14:140.1850. (Figs. 5 a-c; 8). Type: COLOMBIA: P 

Pamplona: at 3000-3200 m, Lin den 724 (lectotype, designated by Martin & Cremers 2007: P!; isolectotypes: BM'.. BR! |2|, f 
MPU, internet image, NY!). 

Chaetolepis alpina var. latifolia Cogn., Monogr. Phan. 7:170.1891. Type: VENEZUELA. Province of Caracas: Punch 277 Uu ioi ype. here 
designated: BR!; isolectotype: G!). The other synty pe cited in the protologue, Funcfe 484, purportedly deposited at BR, was no 


l seen 


J 1 1 I V* K m k/ M t * V. * ■ 1 1 M ■ Jf * - J ' / l 

Erect, compactly branched subshrub to 40 cm tall. Distal cauline in ter nodes quadrate, winged, sparsely to 

moderately covered with sessile glands or sometimes intermixed with antrorsely spreading smooth eglandular 

trichomes. Distal cauline nodes like internodes except moderately covered with sessile glands intermixed with 

a sparse to moderate covering of smooth eglandular trichomes 1.5—2 mm long. Older intemodes terete, woody 

and exfoliating with age. Principal leaves coriaceous, somewhat unequal in size in each pair, adaxially moder 

ately covered with sessile glands; abaxially moderately punctate between primary and secondary veins, 

sparsely to moderately covered with smooth eglandular trichomes and sparsely to moderately covered with 

sessile glands on the elevated nerves or sometimes glabrous and without glands. Blades 8-13(16) x 2 3.5 mm, 

lanceolate, elliptic-lanceolate to lanceolate-ovate, acute to rounded apically, acute basally, the three prominent 

nerves extending the entire length of the blade; margins ciliate-serrulate; petioles 1-1.5 x 0.25-0.5 mm, mod- 

. , , n _ 2 _i~ rli/'hscinm Rrnrteoles 4— t 




rous. 


nerves lLlla _ ulllllv . lwllfelA1 ___ 0 - 

erately to densely covered with sessile glands. Inflorescence a simple to compound dichasium. Bracteoles 4-7 

* 1—2(—3) mm, similar to principal leaves; margins ciliate-crenulate. Floral pedicels 0.8 1.2 mm 
Hypanthia (at anthesis) 2 5-3.5 x 2-3 mm, urceolate or narrowly campanulate, yellow to magenta when dry, 
moderately covered with sessile glands; hypanthia (at maturity) with vascular ribs often conspicuous w en 
dry Calyx lobes 1.5-2 x 1-1.5 mm, erect to ascending, sometimes spreading to reflexed, deltoid to lance-tr urn - 
gular when dry, apically acute, ciliate, moderately covered with sessile glands; calyx moderately covered with 
sessile glands, sometimes with a smooth eglandular trichome on the midrib; intercalycme sinus with a smoot 
eglandular trichome, sometimes with a forked trichome. Petals 6-7 x 3-3.5 mm, yellow, apexcuspi ate wu a 

terminal trichome, margins entire, glabrous. Filamei i-5-6 mm long, yellow, ant ers . 

yellow, linear; pore dorsally inclined; connective not prolonged below the thecae. Ovary s P ar s e Y or sometimes 
moderately covered with smooth eglandular trichomes; style 8-11 mm long, yellow. See s .3 . mm ong, 

brownish. Chromosome number: unknown. 

.o the Extent Cordiliera of Colombia in the de = of 
U Ctajira. Santander, and Norte de Santander and the Sierra Nevada de Santa 

Cesar and Magdalena at 1700-4100 meters. Found in subparamos and paramtM on roc > ' „ 

Discussion. Chaetolepis alpina is a laxly to compactly _ bbes 0ther diagnosti c char- 

sessile glands on adaxial foliar surfaces, cauline intemodes > r P an _ ^ ciliate-crenulate; an abaxial 

jKters include small lanceolate leaf blades that are 3-nerve ; ea ekvated veins that are covered with 

ea SUr fece that is punctate between the primary and secon ary 

■ 1 Wm. 1 I 4 » PWto 11 Hi m iai W -■ * 1 


«-iwu punctate oe tween me pi / 
s sile glands and smooth eglandular trichomes. 

m 1 V 4 ^ * 4 


Chaetol 


is and smooth eglandular trichomes. on lhejr foliar surfaces , 

olepis alpina is most similar 10 C. penjensts. Bo.h spec ^ secon dary veins. These wo 

“ ' ale leaf mar Sins, and punciate abaxial leaf surfaces beiween _ am hers with a pore ihai is dorsally 

sptnes also have smoolh eglandular trichomes at the tnlerca yeme Oudolems perijensU differs from 

o' r ; r d * cotnpressed/natie^^ng^O^W ^ 

Pina by its sessile glands on cauline nodes, unmerved 

lea f surfaces. 
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nu vai. 


tifoli 


been divided mto ,„o varieties, the nominate one and C. alp i 

leaves 8-1 1 TT* e n ° minale varl «y has oblong leaves 10-15 x 3-5 mm and var. laufolia has«« 

j — - , mm After stud y of ™ny more collections than were available to Cogniaux, we couli ad 

ficd as f ito nT M ° giC M d ' fferenCeSbe ' Ween ,he two °" e collection. Smith 768. that was 

htd as alpma var. latifoha differed hv ire U-l. ~rr„i:_i , ’ . 


adily 


ina. 


- . PUCbl ° BeU °- N^»ake. Stone* ,90 (COL). None de Santander: P 

Sitrra Nevada it Santa Maria, Venienle Rio San MieuelT’i R ‘° h “ 1 ”' Ma “" ama - Slerra N '™*» * Sama Maru. CaibmO 710 W" 

(MO). Magdalena: s,, ra N„,da deSan.a M 1 „ 2 Z ' M0 > ^ *■* Ccito Pintado, Cuadros && 

<?fT3i Nfvarla rfe CmM r_•• . ^ P^dro y cabcccras del Rid ^*villa R/ir/‘l/,v Am laniihifiv (COL, MO] 


Don^ 


em Nevada de Sama Marta, Cerro Kennedy. Cuadros & Gmrvlom *1 ?-******** Sevilk B ® rffl - V 6799 (C °_ 

Cudtreaasas & Castaneda 24667 (NYV m * a j ^ ^ Sierra Nevada de Santa Marta, se slopes. Hoya del Rk> D 

^OL); Sierra Nevada de Santa Marta, camino entre quebrad r h 11 e Sopes ’ Hoya de! R i° Donachui Cuatrecasas & Castanet * 




am 



* — ra *-**« i \ aud yp VI irta 

:COL); Sierra Nevada de Sama Marta, camino entre quebrad * S 0pes ’ Hoya del R, ° Donachui Cuatrecasas & Castant 

Kirkbnde 669 (COL, MO, NY, US); Sierra Nevada de Sa ^ ^ ^ ^ ^ an ^ et ^ ro ’ extremo oriental de la Cuchiila Yerbabuena, 

Marta, entre Canguruaca y Corisa, van der Hammer, 11136 (C nn' "c^" SabaSlia " dc b Sierra - Funik 484 <BM, BR, K); Sierra Nevada* 

,863 (NY); Valledupar, San Sebastian deRabaeo Rom r * ***** Nevada de Santa Marta, Caserlo de San Sebastian 

Seifriz 44, (NY); Sierra Nevada de Santa Marta Smith 768 (BR 171 ^ (COL), Sierra Nevada de Santa Marta, ca. 30 mi inland f 

son 582 (CAS, COL, MO, NY). Norte de Santander: ho ad 1 * ,c * nit )' °^ wo small lakes near source of Rio Yebosimeina, XX 
plona, por Garcia (sur de ciudad). Fabrega 986 (F) CucmMl ? p R '° Ch ' ta8 “’ Quebrada d « Prcsidentc, C.uatrecasas 1 3489 (COL F. US). 

Santurban, near Vetas, Kilftp & Smith, 7589 (F GH NYV' ■ • aramo E1 Ro meral, Orti* el al NY0122 (COL). Santander edge of P ara 

Killip & Smith 182,4 (GH. NY); Paramo de las Puentes hTT K ‘"‘ P & Smith 17901 < N Y); Paramo de las Puentes, above Lt 

Ki/lip £- Smith ,8434 (NY); Ibid., Killip & Smith 18467 « K, ' hp & Smith 18227 WY). Paramo de las Coloradas. above U 

' GH ’ NY ’ P); Raratno de Romeral, Killip & Smith ,8565 (BM, GH. MO. NY);* 
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slope of Paramo de Santurban, toward Tona, KiMip & Smith 19532 (GH, NY, US); Municipio de Cuculilla, Vereda El Carrizal, Paramo de El 
Romeral, Scinches: cf al. 5135 (HECASA); Municipio de Pamplona, Vereda El Volcan, Solano et al. 35 (HECASA). 

2. Chaetolepis anisandra Naudin, Ann. Sci. Nat., Bot. ser. 3,14: 140. 1850 (Figs. 6 a— c; 10). Type: Venezuela. 

Bolivar: near Mt. Roraima, R. Schomhurgh 663 (holotype: PI; isotypes: BM!, BR!, G!, K!, P. internet mage!). 

Oiaetakfis thvmi/olia Triana, Trans. Linn. Soc, London 28:50.1871. Syn. nov. Type: COLOMBIA. Cundinamarca: Cordillera de Bogot 
in the Paramo de Choachi, elev. 3400 m, 1851-1857, Triana 36178 (holotype: BM, photo of holotype, F!; isotype : P!). 

Chdetolepis cittfua Gleason, Brittonia 3:174.1939. Type: VENEZUELA. Bolivar: Mount Auyan-tepui, elev. 2200 m, G.H. Tate 1157 (hol 
type: NY!; isotypes: US, internet image!, VEN, internet image!). 

A much branched subshrub 0.1—1 m tall. Older internodes woody, terete and exfoliating with age. Distal can- 
line internodes quadrate and carinate to narrowly winged, moderately to densely scabrous, the eglandular 
and glandular trichomes 0.4-0.5 mm long, appressed to ascending. Distal cauline nodes similar to distal 
cauline internodes but with trichomes 0.7—1 mm long. Principal leaves coriaceous, adaxial surface moderately 
covered with smooth, eglandular, evenly distributed spreading to erect trichomes; abaxial foliar surface mod¬ 
erately covered with sessile glands and sparsely covered with appressed or sometimes spreading, eglandular 
trichomes between the primary and secondary veins; moderately covered with sessile glands and moderately 
to densely covered with erect, eglandular trichomes on the primary and secondary veins; blades 6-12 x 4-9 
mm, ovate to nearly deltoid, acute to broadly acute apically, cuneate basally, 3—5-nerved, the outer pair arising 
from the base and continuing one third or one half the length of the blade, margins ciliate-crenulate; petioles 
2—4 x 0.25—0.5 mm, ciliate and/or sparsely beset with smooth trichomes but varying to glabrate. Inflorescence 
terminal, flowers solitary or borne in a simple 3-flowered dichasium. Bracts and bracteoles 5-9 x 3-6 mm, oth 
erwise similar to the principal leaves, 3-nerved, sessile. Floral pedicels 0.5-1.0 mm long, or subsessile, moder¬ 
ately to densely covered with minute, erect trichomes. Hypanthia (at anthesis) 3-4.5 x 2-3 mm, campanula 
moderately covered with erect, smooth eglandular 11 aomes toward the apex, glabrous basally; hyipanthia (at 
maturity) with vascular ribs often conspicuous when drying. Calyx lobes 2-2.5 x 1-1.5 mm, erect, narrow!' 
tnangular, apically acute, with 1 or more smooth eglandular trichomes and/or smooth glandular trichomes 
along the midrib, ciliate. Intercalycine lobe sinus with one or two forked trichomes or with a smooth eglandu¬ 
lar trichome. Petals 7-9 x 4-5 mm, yellow, entire, glabrous, apically cuspidate, tipped with a single trichome 
Filaments 3-9 mm long, yellow, anthers 2.5-4 5 x 0.5-1 mm, yellow, linear to arcuate, pore dorsally inclined; 
connective minutely prolonged 0.1-0.3 mm below the anther thecae. Ovary moderately covered apically with 

crriAoth _r. i >* _ J * 


Style 6—7 
unknown 


ry. Seeds 0.4-0.6 mm 


pale 


Flowering .—September throughjanuary. 

Habitat and Distribution (Fig. 11).—Mt. Roraima in Venezuela and Guyana (Wurdack et al. 1993) to Mt 

in— I pm ii in RnlnM^ r , _ 1 


i viiv, juuiurn at 17 j\j — 

rrsitr 1 r? in M . agdaiena ’ c,>iombia ' at 2 ™- 2m **** t*™* ** <*** *** »*** 

It!! ,!! !*. S3nta Marta ^ ° f *** - the Department of Cundinamarca. Colombia.. 


temperale forests, subparamo, and paramo, along roadsides al 2500-3400 melers 
Discussion.—Chactolepis anisandra is characterized bv ' 

tions 


distal por- 


giabuT 1 tST t - ZZZZZZZTaZ - ■ 

leaf surface (both on and bl^eenthltZt ^ ^ ^ 8 ' antk ° n * 

congeners. P ry and secondar y veins) of this species also distinguish it fro® 


c,osely reU,ed 10 c *+* - ■>«<* * 

leaf surfaces, can, ine ^ ^ ^ 

ciliate-crenulate leaf margins, a leaf blade that 'h" n C3lyX l<>beS Fur,h,rmore - lhcsc 5 P ede * *** 1 
lycine lobe sinuses; inappendiculate anther —^. 3nCTVed ’ forkt J lrld “"’ £S al ' hc ' n “ 
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0.5 mm 


h. 10. Chaetolepis anisandra . A. Habit B. Petal (adaxial surface). Cl. Stamen, dorsal view. Q. Stamen, profile view. D. Hypanthium. El. Seed, profile 
view. 12. Seed, ventral view (A-E2 from Cardona 2720 , NY). 


Chaetolepis pheIpsiae var. phelpsiae differs from C. dmsdwbtt in having smooth eglandular trichomes that 
cover the entire hypanthium not just the distal region, an abaxial leaf surface that is punctate with eglandular 
and glandular trichomes between the primary and secondary veins, an abaxial leaf surface that has eglandular 
and glandular trichomes on the elevated veins, and cauline intemodes that are sparsely covered with eglandu- 

•wand glandular trichomes (Fig. 22). 

Chaetolepis thymifolia has been recognized as a distinct species based on 3-nerved leaves and ovate to 
suborbicular petals (vs. 3—5-nerved leaves and obovate petals in C. anisandra). Because the petals of all species 


in the genus are obovate and foliar venation is consistently 3-5-nerved in C. anisandra, we see no reason to 


continue to recognize C thymifolia What has been recognized as C. thy mifolia occurs i i central Colombia at 
2300-3400 m whereas C. anisandra has traditionally been accorded a range extending from northern Colom¬ 


bia to southeastern Venezuela at 1950-2800 m. 




L ( 



tentative specimens examined: COLOMBIA. Cesar: Valledupar. paramo bajo entre Mamancana y NabusimaKe. umtma Jem 
)• Ctindinamarca: El Portachui'lo between Une and Fosca. Cordillera Oriental vert. Oriental, en el rntsmo Boqueron, Cuairaasas & 
28795 (US); Taguate Valley 3 km W of Gutierrez. 45 km S of Bogota, Grant 9651 (NY. US): Paramo de Chipaque. Karstcn. s.n 
NY) -Gnajira: sierra de Perija, E of Manaure. Cuatrccasas & Castaneda 25164 (COL. F). Magdalen* Municipio de Santa Marta. Cor- 
re gintiento de Minca. Sierra Nevada de Santa Marta. Cuch.lla de San Lorenzo, road to Cerro Kenned)’. Almeda et al. 101 a2 (CAS. COL); Mu- 
"*>Pio de Santa Marta. Corregimiento de Mtnca. Sierra Nevada de Santa Marta. Cuchilla de San Lorenzo. Reserva Natural de Aves El Dora¬ 
do. trail between Sendero Mirador and Sendcro Quetzal Dorado. Almeda et al 10167 (CAS. COL): Mutucipio de Santa Marta, Sierra Nevada 
de Santa Marta. Estacion San Lorenzo Ca, bon6982 (CAS. UTMC). VENEZUELA. Amazonas: Serranta del Vutaje. Rio Manaptare. Maguire 
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35322 (G). Bolivar Ml Auyan-Tepui, Cardona 2720 (NY); Ml Roraima, Qadch & McConnell 22 (K); Ml. Roraima, ascent of ledge alongS\V 
Facing side, Siryrrmarli 58735 (F, GH, NY); Ml. Roraima, Queldt & McConnell 22 (K); Mt. Auyan-Tepui, Steyermark 94072 (NY, US);Ml 
Auyan-Tepui, G.H. rate 1157 (NY). Locality not given, Schomburgk 1013 (F, GH). 

3. Chaetolepis cufodontisii Standi., Publ. Field Mus. Nat. Hist., Rot. Ser. 18:792. 1938. (Figs. 7,12). Type: costa 

RICA: Entires s,n. (holotype: F!). 

Erect, much-branched subshrub 10-40 cm tail. Distal cauline internodes quadrate, glabrous. Distal cauline 
nodes sparsely to moderately covered with spreading or appressed, smooth eglandular trichomes. Older 
branches woody, terete, and exfoliating with age. Principal leaves coriaceous, spreading, adaxial surface 
sparsely covered with sessile glands; abaxial surface moderately punctate, sometimes sparsely covered with 
antrorsely spreading trichomes between the primary and secondary veins, sparsely covered with eglanudar 


sometimes 


late, acute to rounded apically, acute basally, 3-nerved with an elevated median nerve and depressed secondarv 
nerves that extend the entire length of the blade; margin serrulate and eciliate; petioles 0.5—1.5 x 0.3-0.5 mm. 
glabrous. Inflorescence a simple, terminal dichasium, sometimes flowers solitary or paired. Bracts similar to 
principal leaves. Bracteoles 4—6 x 1—1.5 mm, also similar to principal leaves but subsessile or with petioles 1 
mm long. Floral pedicels 0.5-2 mm long, glabrous. Hypanthia (at anthesis) 3.5-4.S x 2.5-3.5 mm, urceolate to 
subcampanulate, sparsely covered with sessile glands; hypanthia (at maturity) with conspicuous longitudinal 

vascular j (Ity* 2.5-4 x 1-1.5 mm, erect to ascending, narrowly lance-deltoid, apical!)' 

acute, ciliate, calyx lobes sparsely covered with sessile glands and with antrorsely spreading trichomes on 

midrib, sometimes glabrous, intercalycine lobe sinus with one to three smooth flattened eglandular trichomes, 

these sometimes bifurcate. Petals 5—7 x 4—5 mm, yellow, apex acute, margin entire, glabrous except for a single 

terminal trichome. Filaments 4.5-5.5 mm long, yellow; anthers 2-3 x 0.4-06 mm, yellow, linear to arcuate; 

pore dorsally inclined; connective minutely prolonged 0.2-0.3 mm below the thecae. Ovary apex sparsely to 
moderately setose*, style 9—10 mm lono vpllrrw n ^ o t — i-i_ *~\ ___ 1 —. .0 


the 


Flowering. —All year. 


Habitat and Disti ibution (Fig. 11). Endemic to Costa Rica in San Jose and Cartago provinces on the Cor- 


dillera de Talamanca in paramo on exposed slopes with shrubby vegetation at 2400-3600 m. 


Discussion. 


ifodoi 




characters: adaxial leaf surface and hypanthium covered with sessile glands; abaxial leaf surface punctate be¬ 
tween the primary and secondary veins with a few eglandular trichomes on the elevated veins (Fig. 12); leaves 


with serrulate 


ifodo 


• "r -- y wriwiwa* uuut apcuica uavt v.gw**—-'- 

c omes on the cauline nodes, an adaxial leaf surface covered with sessile glands, eglandular trichomes be- 


hypanthia 


ered with sessile glands, smooth eglandular trichomes on the intercalycine sinuses, and anthers with dor 
'named po roc 



Cliactolcpis alptna differs from C. cn/adomisii by i,s cilia,e-crennla.e leaf margfns, and sessile glands o. 

riTnarv’ vmne a! _f_ _ «. ° 


primary 


Chactokpis cufodontisii is also superficia 
these two species see the key to species. 

Additional specimens examined: COSTA RICA. Cartaeo: 


“ ,m «*■ m °> «■—* 2164, mo, ; a™ <*?. * 


C*L 


8 km above Nivel, Holm & lUis 556 (BM DS F G K NY PV r Tt 6 " Pan ' Amentan Highway. 5 km above V 

amanca range, high pent along Pan American ****' **** “ 1398 < F * K); Cc "° 


American o _ /t m _ r , L , r <|fjq m - 

7 " 7 “• “ fcr * s ““ 10013 «««. R Sitafc alX 

San Jose: Lerro Buenavtsta. ca. 10 km NW of 1 he r a _».... 


I Villa M 

de la 1 


Carrel 


L‘t U 
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11. Distributions of Chaetolepis anisandra and C. aifodontisii. 
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Fw. 12. Chaetolepis aifodonthii. A. Habit. B. Petal (adaxial surface). Cl . Stamen, dorsal view. Q. 
view. 12. Seed, ventral view (A-E2 from Almeda & Wilbur 1605, F). 


Stamen, profile view. D. Hypanthium. El. Seed, profile 





F); Cordillera de Talamanca. Vicinity ol Cerro de la Muerte, Allen 5410 (NY); direct line from Hotel La Georgina 
uenavtsta complex (Cerro de la Muerte). area with television and radio towers, Davidse 24987 (CAS, MO); Dos Burros, Cerro de la Muerte 

ay cm 3 (***** Bue ™ /lsu ’ 2662 “route to Cerro Chirripo from Canaan and on Pico Sudeste. Weston3652 (CAS);» 

Vista.Jmu-ru'c >663 (BM, NY > Pico Asuncion 3382 (F); Cantdn *rez Ze.edan, Parc,ue Naciona. ChirripO, Valle de Los Conejos, 

(CAS ’ ^ Abej0na1 ' 7823 (BR ' 3 '' G >- Interamerican highway ca. 26 

l/'iiitn I i F, itc.ua . B1 . 0 Cerro Asimcton, E end of abandoned section of road, Stevens 14298 (BM, CAS, F): Copey. Ton 

5845 (MO NY) Z,loJlcZ «L a ^7 betWeen Buvis and lower slopes of Frio. Buenavista massif. We 

Wilbur 1605 (DC KE F) r ^ ir nTi x il n ^ ,llera de Talam anca, vicinity of Cerro Asuncion, ca. 20.6 mi beyond El Empalme. Aimed 
35 4 ^SSSSSZ t 8nCa ’ Ca ' 7kmNW0f V,Ua MiIIs * vicinity of Cerro de la Muerte. Almeda 2710 (CR, MO) 

Mt.XU, MO); ca. 28 km SSEol ,hc La Cima memrfl ,h e „ T ^ ( “ S ' >' G "' ' NB ' 1 

<■ **» *“* (CAS CMNMC. MO. MEM. NV); Cordillera de TalamaacZa^tTsE m F “T 

,he **“ poini on the In.emmerican Highway, NW of La AnumL. 8^,6. Baker 85,8 (F.! 

men, Imemmeneana Urn**El Empaime, Wfc. 6 . Aimed, ra , (ix ,k e *° 1A Asu ™”"J" 

along theCarretera lmeramericana, Wilbur 21192 (CAS DLKFV d™ ^ ' k 5E ° f U Geor S ,na and 8 3 km SE of LiA * ,. F 

F); on the upper slopes of Cerro Zacatales ca. 1 km NW of Asuncion 0 ^ ^ BuenavisW W,lbu ’ **' ^ n c 

(DIKE, F); in the vicinity of Paramo Jaboncillo ca. 84 km on the Carretera^ ^ ^ 2 ^ ^'t*™**** Highwa> 

m_j - i . _ UIC ^ rre tcraInterameru ma m », | n knownlocatm |V 


(DUKE. F); inthe vicinityofParamoJaboncilloca 84 km on the Carr \ * P° ,r " on 

Paramo de Abejonal. Pittier2278 <G>; Pam™ d, Abeymal. Tondn; 121,6 <DUKE ' M0 > 

1dR 12|, G), Cuesta de Tarrazu. fondue 7867 (P) 

4 . Chaetolepis gentianoides (Naudin) laca -F<>1 R..11 m v, . 

1995. (Figs. 6 g-i; 13). Nerophila gentianoides ‘ * ' ^ ^ ^ Nat " B ’ Adan SOnia. set 


the 


Hettdelot 668 (holotvpe: P. internet irnag 



Type: SENEGAL* swamps 
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fit 13. Chaetolepis gentianoides. A* Habit. B. Petal (adaxial surface), 
view. E2. Seed, ventral view (A—E2 from Jacques-Felix 235 , P). 


Cl * Stamen, dorsal view. G. Stamen, profile view. D. Hypanthium. El. Seed, profile 


Erect, moderately to compactly branched, annual herb 10-40 cm tall. Distal cauline internodes quadrate and 
sparsely to moderately covered with appressed, smooth eglandular trichomes 1 mm ong. ista cau tne no es 
with spreading, smooth, eglandular trichomes 1.5-2 mm long. Stems sparsely covered basa y wrt antrotse y 
spreading, smooth eglandular trichomes 0.5-1.0 mm long. Principal leaves membranaceous; a axia sur ace 
sparsely to moderately covered with minute, smooth eglandular trichomes that are anlrorsely spreading and 
evenly distributed over the entire surface; abaxial surface moderately strigose with minute smooth eglandula 

trichomes on the primary and secondary veins, sparsely covered with the same mchomes 

order veins; blades 5-20 x 4-7 mm, ovate to elliptic, apex acute, base ranging from acute ,0 cun ate or munded, 

ID-5-nerved, with one (sometimes two) pairs of secondary veins arising at te asemargi te rmi- 


suhsessile or with petioles 1 mm long, sparingly beset ajWvLd dkjmsinm. Btacts similar 

«al. Bowers typicaUy solitary but sometimes paired or bo ^ , obo vate, 3 .^^, basally 

to primary leaves. Bracteoles 3.5-11 x 1-1.5 mm, linear, oblanceolate y _ Hmarv and sec . 

and apically acute, sessile; both surfaces sparsely pubescent on the actual sur ace J Hypanthia 

iKfary vems. Flowers subsess.le or with pedicels 0.5 V ' & ^ spreading smooth £g landu- 

ta anthesis) 2.5-4 a 2-3 mm, campanulate, sparsely to > vascu , ar ribs whe n dry. Calyx lobes 

1 « °' 5 ' 0 ' 8 """ l0 " 8 '' hypamhla <a ‘ “dinritiriowly triangular, apically acute; calyx lobes with 

-2.6 X 0.8-1.2 mm, erect (sometimes spreadi g), J ® ^ sinus wilh a stalked, bifurcate 

the base; margins dilate in,crca >c 


»«h eglandular trichomes near the base margins ‘ ' Peu|s 2 _ 5 x 5-8 mm, yellow, apically obtuse and 

lnfurcate trichome (stipitate-stellate, fideWurdac , ^ anthers 2-3 a 0.5 nun, yel- 

Pppedwitha terminal trichome, glabrous, entire. Filament - . „ j 0 2 -04 mm betow the thecae. 

£ - somewhat arcuate; pore dorsally Seeds 

0v ary sparsely covered apically with smooth eglandular tricho , > 

0-4-0.6 mm long, light brown. Chromosome number, n-9. 


Flowering.—November through March 
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Habitat and Distribution (Fig. 14).—This species has been collected in West Africa from Senegal, Guinea- 
Bissau, Guinea, Sierra Leone, and the Ivory Coast at 1700-2100 m where it is restricted to wet, boggy areas 
along rivers or streams. 

Discussion.—Jacques-Felix (1995) transferred Nerophila gentianoidcs to Chaetolepis based on vegetative, 
floral, and seed characteristics. Morphological evidence presented here tentatively confirms his decision de¬ 
spite differences in seeds, habit, and geography. Chaetolepis gentianoidcs shares many characters with the 
neotropical species including 4-merous flowers, yellow petals, ventrally unappendaged isomorphic anthers, 
trichome morphology, 4-locular ovaries, and a chromosome number of n = 9 (Favarger 1962; Bolkhovskikh et 
al. 1969). Chaetolepis gentianoides also has a consistent nested position in all phylogenetic reconstructions of 
the genus in the second analysis using morphological data. It has not been possible to study this species in the 

field. DNA sequences will surely provide the decisive data set to evaluate the relationships and generic disposi¬ 
tion of this species. 

Chaetolepis gentianoides is distinguished from other congeners by its herbaceous annual habit, stalked 

and branching trichomes at the intercalycine lobe sinuses (Fig. 13D), and the convex elongate periclinal cell 

walls of the seed testa (Fig. 6 g-i). All other taxa of Chaetolepis have more or less interdigitating compressed/ 
flattened periclinal cell walls (Figs. 5 & 6 ). 


seems 


consensus tree generated in this study and on their similar morphological characters. They both have dorsal!)’ 

inclined anther pores, yellow petals, ovate leaves, ciliate-crenulate leaf margins, and smooth eglandular tri- 

! !k 1 : ; - 1 a, both leaf surfaces, cauline nodes and internodes. 

Chaetolepis phelpsiae differs from C. gentianoides by its perennial woody habit, abaxial leaf surface that is 

punctate with eglandular and glandular trichomes, Corked trichomes between the calyx lobes; and calyx kibes 
with sessile glands intermixed with eglandular and glandular trichomes. 

t^aup 0 r / Sf 7 isTpi" R eXam ' ned GUINEA Dalaba - Chevalier 34349 (P); Timbo. Chevalier 18430 (G); Kindia, Farmar 214 (BM, K); Kindia. 

unTn f IT'S? 7152 <P); Labe: ViUa 8 e ° f 'SeribaJaajues-Georges 8071 (MO); Labe. Roberty 6507 <G>; loca.k>n 

unknown, collector not given 16249 (K); Kala, collector not given 7376 (K) GUINEA Rlcct,, w , r , , , / ntVBoe 

Pwir/i mi 7 /rv Ro» k a .. . 6 /0 ulJ iJNfcA BISSAU: Mangel near Dalaba, Adumes 401 IK), boe* 


haetolepis lindeniana (Naudin) Triana, Trans. Linn. Soc. London 28 51 1871 (Figs 5 d-f; 15)- Huptodi 
mium Imdcmamim Naudin, Ann. Sci. Nat Bot ser } 1 4 -1 sn „i - * , ‘a j 

Merida. Linden 402 (hclotWe P' photos F' GH' NY- ’ ? » ** 4 J***' ^ VENEZUELA: in the Andes near TrujlI '°“ 
i mage .) ' P . NY ' 1S0TYPES: BM! - BR! 121. F!,Gl.GH!, K!|2],MA. internet image!.MPU.interr 

j r n , r ,/;fc ( N tt -'. Nfi is Karsten, Linnaea 30*159 issq rh**t*i * » 

nov. Tvpk: VENEZUELA: in Bocond. M*nda. Kars,™ s n ^ ^ ^ ^ % 

lH0L, TYPE BM! - >sani>B: BR!; NY, internet image!). 

Erect, much-branched shrub l-> 5 m t-ill nicr-xi .. i • 

0 .5—2 mm lone that are r-mer i ~ j au me mternodes quadrate, densely covered with trichom 1 

(bulla-based). Distal callline nodes wUhYichomt^kfl***®^ and greatly rou S hened at * 

covered with antrorsely spreading to appressed bulla ^ Pnnc,pal leaves coriaceous, dense 

surface densely covered with antrorsehspreading barh if h °™ S ° n the adaxial ,eaf SUrfaCe; ? 

those on the primary and secondary veins but shorter; 

tic-ovafp nhni«;p arri/vtlKr U n_ a r , 7(—9) x (1.5—12.5—4 


lie-ovate, obtuse apically and basally (often broadly kuk 3 , (1 5 -> 2 - 5 ' 4 5 mm - 0VaU ' 

and fringed with bulla-based trichomes; petioles 1-1 5 n ! Y ’ 3 ' nerved; mar 8 ms conspicuously revt 

nodesand intemodes. Inflorescence terminal nr ii I 07 mm, covered with trichomes like thoseo 

ered dichasia. Bracts identical to primary leaves Brl Sh °° tS ’ fl ° WerS S ° Hlary ° rSimp,e ^ 

Horal pedicels 2-5 mm long, strigose like distal ? 2 ‘ 3 mm ’ like 1 he P rlmar y leave 


;s but srn. 


mternodes 
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campanula* to subcampanulale. magenta, densely covered with amrorsely, oppressed barbellate Irichomt 
i e ista cau me intemodes, hypanthia (at maturity) with vascular ribs that are inconspicuous when dry;ci 
yx o es (on mature hypanthia) 1-1.5x08-1 mm,ascending,spreading,orreflexed,lance-deltoid.acuteap 
ca ly, Clhate; calyx lobes copiously slrigose; intercalycine lobe sinus with one or several barbellate trichome: 
Petals 5-6 x 2.5-4 mm, magenta, apex obtuse, margin fringed with trichomes. Filaments 3-4 mm long, dat 
^ agen a, ant ers 1.5 x 0 4-0.6 mm, yellow, linear; pore dorsally inclined; connective not prolonged bekr 

ma«r e s^ 76 m nft “ t nSdy C0Vered WUh rou 8 bened trichomes a. the apex; style 7-8 mm H 
magenta. Seeds 0.6-0.8 mm long, brown. Chromosome number: n = 18 * 

f ' I * t 1 „ * • 

rllAli/PI IllrT . 


Flowering.—Throughout the year. 


from plramo^uD^sm p Ut ' 0n Kn ° Wn ln Venezuela from the Cordillera de los Andes in Merit 

Rosal In Truiillo it oc ft™ p! UCUdueS ' U also ran § es lo Tachira in Paramo del Batallon and Paramo 

Kosal. n Iruullo n occurs from Paramr. r»^_ , - . 


Cordillera Oriental in i he Depart men,' of Staler frlT , * In Colombia 11 °“ UR al ° ng 

aSSa-T * Samand " " 0nh and ** “ *«l* Nacional Natural Tamar 

trichomes on cauline intemodes and nodes abaxiallJr t d " g hed b> ' US elonga,e ' basally r °“ : , . 
lobes. Other distinguishing features include bulla base,!! ’T yPamhla ' imerca| y ci " e sinuscs - and cabs 

roughened trichomes on the ovary apex, and magenta petals ^3™" adaX ‘ a ' * 

The closest relative of Chaetolcpis lindenumL nn \ mar S ,ns ‘ 

tree generated in this study Both species have r t0 C C sanlaman ™s‘s based on the strict consensus 

axial leaf surfaces, ZTZ T ,h ' “““ ““ ^ 

ate leaf margins, magenta petals that are ciliare 211 ^ VX obcs The tw ° >axa also have enure n t 



pore 


hndeniana in having slightly roughened 
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distributions of Chaetolepis lindeniona and C loriuifella. 
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roughened trichomes) on the cauline intemodes and nodes, both leaf surfaces, hypanthium base, intercalycine 
sinuses, and calyx lobes. Other differences seen in Chaetolepis santamartensis include glabrous primary and 
secondary abaxial leaf veins and smooth eglandular trichomes on the ovary apex. 

Representative specimens examined: COLOMBIA. Santander 3 km from El Picacho toll booth on road from Pamplona to Bucaramanga, 
Almeda et al. 10630 (CAS, COL); Cordillera Oriental, Paramo de Santurban, entre Bucaramanga y Berlin, Barclay &Juajibioy 20428 (COL. 
MO); Cordillera Oriental, Paramo de las Vegas, entre Berlin y Las Vegas, Barclay & Juajibioy 10452 (P); El Picacho, on road between Bucara¬ 
manga and Pamplona, Barclay & Fernanclez-Perez 3726 (COL, FMB); Pamplona, La Baja, Punch &> Sch/im 1313 (P); Pamplona a Bucaramanga. 
Paramo de Berlin, G<mta$ktnigp 6/Jaramillo 20000 (CAS, GH, P); Pamplona por Garcia, Garganta 990 (US); Pamplona, Kalbreyer 1193 (K 
Paramo de Romeral, Killip Smith 8567 (GH, NY); edge of Paramo de Las Vegas, Kiflip &• Smith 15698 (GH, NY); mountains E of Las Vegas, 
Ki/fip Smith 15801 (GH, NY); W slopes of Paramo Rico, Killip & Smith 17229 (F, GH, NY); Paramo de Mogotocoro, near Vetas, Ki/itp&' Smith 
17651 (GH, NY), Paramo Rico, near Vetas, Killip & Smith 17666 (GH, NY); Paramo de las Puentes, above La Baja, Killip & Smith 18189 (GH. 

), de las Coloradas, above La Baja, Killip Smith 18403 (GH, NY); Carretera entre Bucaramanga y Pamplona, Murillo & Jaramillo Mejia 
1245 (COL, P), Municipio Charta, carretera hacia el Roble, Orozco et al. 1600 (COL); Pamplona, collector unknown s.n. (K); Entre elcor- 
regimiento de Vetas \ el Alto del Picacho, V illamizar D14 (COL). Norte de Santander: Cordillera Oriental, Chorreon de Comageuta, entrt 
Alto de Almorzadero v Quebrada de Presidente, Barriga 10034 (F, NY); Hoya de Musticua, vertiente este (de Pamplona a Mutiscua), Btirnga 
& Cuatrecasas 1026 4 (F, NY); Municipio de Cacota, La Laguna, Contreras et al 43 (HECASA); entre Pamplona y Berlin, margen lzquierda 
carretera, Cuatrecasas & Rodriguez 27912 (COL, F, G, K, NY, P); Pamplona, por Garcia (sur de la ciudad), Fdbrega 990 (F); Cucutiila, Vereda 
Camzal, Paramo El Romeral, Galvdnet al SYG1025 (COL); E slope of Paramo de Santurban, toward Mutiscua, Killip & Smith 195% (GH, 
N Y); Municipio de Cucutiila, vereda El Carrizal, Paramo de El Romeral en limiles con Santander, Sanchez et al 5088 (COL, HECASA); Her- 
ran. Tam4, Sector Orocue, 7°253r N, 72°26’38"W, Mendoza et ai. 7252 (FMB, HECASA); Municipio de Pamplona, Cerro del Rio Pampkmia 
Sanchez & Solano 4862 (HECASA); Municipio de Chi tag*. Paramo del Almorzadero, sector de Presidente, Sanchez et al 10383 (HECASA) 

Pmvinri l rip Pimnlonn n tr.i ^ . 1 , 1_c it* * — _ 


Unknown location: Jeuxei 850800 (BR). VENEZUELA. Lara 


Paramo 


' i-v/j iw9«, LitMitf a ai. ouju \ mm/; Detween Kuenos Aires ana r«i 

, 3S . . 55483 <F ' NY) ' M * nda: 64 km SE of Laguna Mucubaji off the road to Barinas, King et al. 10481 (CAS. F); Sierra Ne¬ 

va a a ove en a, A ston 6843 (BM. NY); near Laguna Negra, Paramo de Mucuchies, Alston 6937 (BM, NY); Laguna Mucubaji and Laguna 

La Negra, Aristeguteta 2453 (F, NY); Paramo de Mucuchies. distrito Rangel, Aynuard * 1349 (CAS); distrito Miranda, entre laguna 

Mucubaif v Laguna La Neera. RnAilln SvH (PV 


.. /\ymara c* urtega 1349 (CAS'; distrito Miranda, entre Lagu»* 

v Laguiu U Negra. Mil, 5*3 80; allgh.ly betow U Ug„ M N,g„. m „ u U g un , dc Mucutoj , *,,*«***» 

(MO); Paramo dc Coneios RrrruirAi fian (n v mia. n._» .. J . , 



Bcrnardi 680 (G 

r v uo mv\ at ' , * t.c S .«, iviucuDaj!, entre Laguna Grande et Laguna Negra, tsernaraiwt^ 

NE i m^I I A n ^ *T* ,08 “ (F ’ G ' K ' NY) ’ ,bld ’ Bemardi «16962 (K); Santo Domingo. Bogner 829 (K. M); 67 to 
ascending from Hold L tl f w'T ^ ^ P); tlear Chacho P°' Brui J n I02 5 (MO, US); distrito Rangel. Paramo de Mucuchies. 

et al. 28042 (F G K NYVSeewtoLt P,Cocha El Gavilon - Carpenter &Joyal 880 (N Y); Pinango, hoya del R.o Chiruri. CuairaoMt 

Quirora. Las Tanias Di it , 047 , Param ° etl U Quebrad,ta ' Cuatrecasas 28104 (GH); entre Pueblo Nuevo v el Paramode 

Domingo near Hotel Los FraiT ^P m F;LagunaNe 8 ra ' Sierrad e Santo Domingo, Dennis 2050 (K); distrito Rangel. Paramo de San 

Loma Redonda Laguna Los A nr f j ’ NaClonal S,erTa Nevada - Dorr & Barnett 5577 (NY, P); distrito Uberudor. 

Vakrara ^ *" * S*"- la— *1 Baho alredadoraa d, 1 . lag.ra* 

Nagra. G „ra ^“w "I Z^ ^ ^ 

Hanbury-Tracy 111 (NY); Laguna Neera Huerh m- ’ al ° ng Hwy 1 Hanselman " & Loveless 27 (DU KE); Paramo de Conejos. 

Ibid, Jacquemoud 233022 (G); Paramo de San Jose et 2142 °° ming0 - Versant N W U 8 una Ne 8 ra ’ Humbert 26408 (NVf> ' 

Lutcyn 6098 (CAS, NY); trail leading from La Negrita downs. ) 1131 Cad ' ng fr ° m E1 R ° yal ’ between Las EscaleraS y U Nef ' U ' 

Mdgdefrau 650 (M); al none de la carretera Menda-Bar.nas Mci" nxm?™ de U EsCalera ’ Lute > n 6167 (CAS ' MO ’ N Y> ; 

P). El Valle. Obenvinhler 13420 (M); Anden. El Rincon Obenvmkler ^ Domino ’ La 8 una Nc « ra - MonlZ ^ 

along river. Piftier 12910 (G, NY); Paramode Laguna Grande Pi.r ' M,; <*"*«*b de Saisay. Plttier J7 (G): San^HI 

Rangel, Laguna Negra. Quintero 127 (MO); distrito Libert d c'^ ^ G ’ K ’ NY ^ ; below Caftada Cerrada, Pittier 13289 (F); distntu 
Humboldt, Rwz Terdn 2303 (DUKE)* San RaGoi i *£*** Nevada de Merida, alrededores de la Laguna Verde, al pic ^ 

dedores de Laguna Azul o del Corazdn. Ptmmo de las ^^ E ' M ° Iin ° y E1 Portacb uelo. Distrito Chacon, Ruiz-Tcrdn 3061 (P)- alri " 

Paramo de Minugu, unos 10 km al SE de San Rafael de M h S ^* Crra ^ evat ^ a Santo Domingo, distrito Rangel, Ruiz-Terdn 6356 (W* 
sur del Paramo de Apartaderos, Cordillera de los Andes Tori L ^f 1 719J F ^ ; P arlc media del valle en U de La Mucuchache.a* 

Rui^Tcran & Lopez-Figueiras 289 (F. P); orillas de la uebrada dt ^ ^ ^ Ue ^ ra ^ a ^ Mucuchache. afluente del Rio Chama, distrito Rangd, 
hacia el sitio Los Caracoles, Cordillera de los Andes distrito lu it Blanca s, unos 2 km al norte del Pico de Piedras Blancas, en 

de la Piedra de Pirela, vertiente de Mucutuy, Cordillera de Lo A Teran & Ldpez-Figueira s 348 {F, P); Paramo de San 

Alto, Paramo de El Jabon, abajo de los limiter T _ . n ^ stril ° Arzobispo Chacrin, Ruiz-Terdn & Ldpez-Figueiras 727 (F, P 1 

Riite-Terdn 6 LOpt'c-Eigue irus 877 (P)»J^8 


Rafael de Muc 





Mi^ra Cordillera de k)S Ando,, unos 15 km al NNE de la aid > , d ° lns *****. 

Lopez-Figueiras 1506 (F. US); Paramo de Quirora (o de Chacanr) mUnidpl ° Liberlac >- distrito ArzobispoChacon. Rw:-T* m 

& Lopez-Figueiras 1685 (MO); Paramo de Quirora (a Ha ru \ ° r ^^ Bera ^ os Andes, municipio Estanques, distrito Sucre, RuU'ft f 

* k»*nfa. mumcipiu Esran,«s. ******. *** 
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& Lopcs-Figueiras 1717 (NY); distruo Rivas Davila, Paramo de El Batallon, entre la torre de TV y Laguna Grande, Jbdfelfenfel & Lupt^-Figwd- 
ros8307 (DUKE); Filo de La Vagabunda, entre las poblaciones de El Morro y Aricagua, distrito Libertador, Rui^-rerun <5* Lupec-Figueiras 9371 
(MO); entre El Baramito y Las Porqueras, 7—10 km, al NE de la poblacion de El Morro, vertiente suroccidental de la Sierra Nevada de Merida, 
distrito Libertador, Ruiz-Terdn & Lopez-Pigueiras 9441 (MO); Sierra Nevada, Paramo de la Feirier, ScJifim 1738 (BR); Teleferico trail, Pico Es- 
pejo, between 2nd and 3rd station, Smith 1196 (NY); Paramo de la Negra, Smith & Jorgensen 3536 (F); between Timotes and Paramiio, Steve ** 
mark 55729 (F, NY); paramos between Chachopo and El Aguila, Steyermark & Rabe 97185 (NY); above Merida by teleferica station Loma 
Redonda, Taylor 670 (K); en las cercanias de los arroyos y en las faldas abrigadas de Mucubaji, Tamayo 4353 (F); valley above La Flechicera 
Merida, Tanner & Kapos 1 18 (MO); Paramo de Conejos, Tracy 111 (K); distrito Justo Briceno, near Almorzadero, along road, van der Werff & 
Onega 6148 (CAS, MO); above the city of Merida, slopes of Pico Espejo, Wolfe & Torres-Lcsama 1296 (CAS); Paramo Cupis above San Jos£, 
Distrito Arzobispo Chacdn, Wurdack et al. 2769 (US): Paramo La Culata, N of the upper Rio Mucujun, Zeeuw 9015 (NY); location unknown, 
Simmons287 (K); San Rafael de Mucuchies, along river, Zugegangen 12910 (M); below Cafiada Cerrada, on wall along river, ~ugegangcn 13289 


Tachira 


ginosa, Cuatrecasas et al. 28404 (F); trail leading to summit of Paramo de Tama, Luteyn et al. 5320 (CAS, NY); NNE slopes of Pata de Judto, 
Luton et al. 5943 (CAS, F, NY); Paramo de Portachuelo, Luteyn et al. 6011 (CAS, NY); distnto Uribame. 19-21 km SE of La Grita on road to 
San Jose de Bolivar, Paramo del Batallon-Paramo El Rosal area, Luteyn & Lebron-Luteyn 9884 (CAS, MO, NY); laderas pantanosas al pie de 

penascosde arenisca de Pata de Judio, entre Alto de ruces y el paramo arril.i Ji m Ouchr-tda kk io .-.a l.i > ■>. 

Venezuela, Steyermark & Dunsterville 101162 (G, NY); Paramo de Tama, en la region calcarea, cerca de la frontera Colombta-Venezolana 
Steyermark & Dunsterville 98736 (M). Trujillo; La Morita, arriba de Jajo, Aristeguietd & Medina 3467 (N V); distrito Bocond, Paramo de 
Guaramacal, 20 km al E de Bocono. Aymard et al. 2922 (NY); N W slopes ofLaReinosa, above La Mesa de Esnujaque, Box & Alaym 381 tUBM); 
distrito Urdaneta, Paramo La Providencia. Colella et al. 1212 (NY); distrito Carache, Paramo Turmal, SE of Pico Jabon, Dorr el al. 5306 (CAS, 
NY); El Atajo, cabecera de la quebrada El Riecito, vertiente suroccidental del gran Paramo de La Cristalina. distrito Trujillo, Ruiz-Teran 9002 

(MO); entre Santa Rosalia v Cerro El Diablo, 0,5 km al este de Bocono, Sole 20 (NY); cumbre del Paramo de Guaramacal. entre Bocono y 

/ 

Guaramacal, Steyermark 104855 (NY). 


6. Chaetolepis loricarella Triana, Trans Linn. Soc. London 28.51.1871 (Fig* 17). Type. COLOMBIA Magdale 


na: Sierra 


Nevada de Santa Marta, Purdie s.n. (holotype: BM?; isotype, K! [2j). 


Erect, much-branched shrub to 1.2 m tall. Older internodes woody, terete, exfoliating with age. Distal cauline 
internodes terete and densely covered with appressed, narrowly lanceolate, flattened scales 0.5 0.75 x 0.25 
05 mm that are basally attached with a raised thickening near the point of attachment, margins erase. Dista 
cauline nodes like internodes except scales slightly longer (0.75-1 mm). Principal leaves coriaceous, ap 
pressed-imbricate; adaxial surface glabrous apically, with a dense covering of minute appressed sea es at t e 
base of the blade; abaxial surface covered with two kinds of scales, apical region with narrow, g 


beset with 


x uo mm adnate to the epidermis ior men emm -o 

like those of the upper cauline internodes; blades 3-5 x 1-2 mm, ovate to lanceolate, concave, tig t y appresse 

w*th the abaxial side of the leaf facing outward and adaxial side facing inward toward the stem axis , apica y 

. .... _.i__cirlp- margins seemintzlv entire 


-’-I ucaaiiy uutuse, Wlin a silicic UCUIC33VU -- > , 

but mhmtoJu —„i., ,n^Ar frinaed with sessile or subsessile flattened sea es wi 


erose ma 

terminal 
Hvpanth 
scales lik 


2.5-3.5 x 


covered with 


TT* axe those ot the distal mternodes; nypanuu. ^ ^ at the base of the calyi 

-1.5 x 0.3-0.5 mm, narrowly triangular, apically acute, m g » ^ ® large scale petals 

-10 x 3-7 mm, magenta, apically obtuse, margins ciliate. n i. trrn y.-.- 1 n ir rnn 

ective prolonged 0.2-0.4 mm below the thecae; pore do y Chromosome number 

Style 8-11 nun long, magenta. Seeds 0.7-09 ntm long, tan or l.gh. bro» n. Chromosome number 

•foown. 

SSSST&I-Ctemlcpls ***** - endemic to the Sierra Nevada de Sania Maria. 
^ontbU a, 290^3700m° Labds ml available coHeciions indicaie thai k occurs in grassy paramos and along 

stream beds. ' ' 1 • 
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H. 17. Chaetoleph loricarella. A. Habit. B. Petal (adaxial surface). Cl. Stamen, dorsal 
view. 12. Seed, ventral view {A-E2 from Keman 754, NY). 


view. Q. Stamen, profile view. D. Hypanthium. II.Seed, pro® 


Discussion .—Chaetolepi 


t -uppttu iu iwvc diiy uubt: u nas - 

. , ' ° * ed mt° flattened s cales (Fig. 17A, D). These are found on the cauline internodes and nodes, bo 

sur aces, and hypanthia. In addition, this species has roughened trichomes on the ovary apex, a sin) 
primary vein on the leaf blade, and concave, oppressed, imbricate coriaceous leaves with the abaxial surfa 
aung outwar and exposed and the adaxial surface facing inward toward the stem and concealed. 

make first bie rid» "i!"* COLOMBIA. Cesar Valledupar, Carbotui 3646 (COL, UTMC); Mpio. Pueblo Bello. Village Nab« 

*Z ' Ilf y belWeen Nabusimake -I ^tano. in direction of Duttama. Xalk 893 (COL). Magdalen, * 
gpca. next vallev up from that ^*° ‘^ racataca - Keman 154 (COL, NY, US); N slope of Cuchilla Cintur 


g—I; 19). Rfit-via microphyllo Bonpl 

VENEZUELA: Bonplands.n 



' .. . . 

7 ' a TSaas5£2a£ M ^" Comm ' ph >" 72 '840. (f 

**—I 

"ift “ bshrub 10 " 50 ^ <* Disial cauline imernodes quadrate, densely cove 

° ™ ** - — eglandular inchoraes M*■ 

leaves coriaceous sr»m k ° US ° F s P arse ^ covered with moderately barbellate trichomes. nn 

spreading to appressed^ Z ZZfSZt “ *** P3 ‘ r: adaxial leaf surface moderately covered with antro 
ered on and between pruTa™^/ lrichomes 01-0.5 mm long; abaxial leaf surface densely 

dendritic trichomes 0.1-0 S * Zt SeC ° ndary veins with spreading or antrorsely spreading barbellate 
terete arms- blades 2 6 4 .T™ ^ W '^ S ^ ort or w ell-developed axes and a moderate number of spr 

’ x - 4 m m, ovate, rhombic ' ' ' 


incit'd or 
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apically, cuneate to attenuate basally, adaxial surface with three nerves that extend for the entire length ol the 
blade, sometimes 5-nerved with the outer pair arising from the base of the blade and extending one third to 
one half the length of the blade before converging with the margin; margins entire, sometimes revolute, cili- 
ate: petioles 1—1,5 x 0.5 mm, glabrous. Inflorescence terminal, flowers solitary or borne in a simple 3-flowered 
dichasium. Bracteoles 2.5-5 x 2-3.5 mm, ovate, rhombic, elliptic, or obovate, indument of the adaxial surfaces 
like that of the principal leaves except for a glabrous basal region, indument of the abaxial surface identical 
to principal leaves, 3-nerved, petioles 0.5-1 mm long. Floral pedicels 0.5-1 mm long, moderately to densely 
covered with antrorsely spreading, moderately barbellate trichomes. Hypanthia (at anthesis) 2—3 x 2—3 mm. 
-uburceolate to cylindric, glabrous or sometimes sparsely beset distally with moderately barbellate trichomes 
on the vascular ribs; hypanthia (at maturity) with vascular ribs somewhat conspicuous on dry ing. Calyx lobes 
1.5-2 x 1—1.5 mm, erect or ascending, lance-deltoid, apically acute, ciliate, beset with moderately roughened 
trichomes adjacent to the midrib but not along the margins; intercalycine lobe sinus with 1- • smooth eglan- 
dular trichomes. Petals 2.5 x 2 mm, yellow, entire, apically obtuse with a single terminal barbellate trichome, 
margins glabrous. Filaments 2.5—3.5 mm long, pale brown when dry’; anthers 0.2 x 0.4-0.6 mm, yellow, linear, 
pore ventrally inclined; connective prolonged 0.2—0.3 mm below the thecae. Ovary apex moderately to densely 


mm 


some number: n = 9 



i Central (Antio- 
est to Tachira. It 


Flowering .—Throughout the year. 

Habitat and Distribution (Fig. 19).—In Colombia this species is largely centered tn the 
(Boyaca, Cundinamarca, Norte de Santander, am; Santander) with outliers in tlu Cordillera 
quia) and Cordillera Occidental (Cauca). In Venezuela it ranges from the state of Merida w 
occurs between 2000—3700 m. 

Discussion.— Chaetolepis microphylla is readily recognized by its small leaf blades and its elongate rr *°^ er 

ately roughened trichomes on the cauline intemodes, nodes, both foliar surfaces, and midrib oft e ca > * es - 
Chaetolepis microphylla is most similar to Chaetolepis santamartensis based on morphological similarities 
and their positions on the consensus trees (Fig. 2). These species share entire, ciliate leaf margins an roug - 
ened trichomes on the cauline intemodes and nodes, both foliar surfaces, and midrib of the calyx lobes (Fig. 18). 

Chaetolepis santamartensis differs from C. microphylla in having slightly roughened trichomes on the 
cauline intemodes and nodes, both foliar surfaces, hypanthium base, intercalycine sinuses and calyx lobes, 
five (vs. three) elevated veins on the abaxial leaf surface; magenta, ciliate petals (vs. yelloNs and eci late , an a 

wSally inclined (vs. ventrally) anther pore. 

COLOMBIA. 

£ (COL); Municipio de ***** c, 3 km 

dge along banks of Rio Grande. MacDougd & Roldan 3640 (CAS), hig an ^ ^ ^ Pedro . Entrerri0S . along roadside. 

2 km L al n0rte de Santa Rosa de Osos - Voider rama ft al. s.n. (N\ hMumcipu _ ^ Xrcabu eo. via Arcabuco-Villa de Lews. Alonso 

[ m (C °D; Raquira, Castroviejo 10585 (MO); Carrelera RaqutraCM* ' alred edor del Convento. GaraaBarhga 20247 

(COL); Municipio de Ramiriqui. Fagua 399 (COL); Desierto de La n e ana, Metanpv23 (FMB): Villa 

**' F, GH); Laguna Seca, beyond AUo del Oso, Grubb el ol 580 ^k^o^ed ^ ^ 

e yva. Subiendo por la montana arriba del Hotel Duruelo, Men o^a 3 , ,i t , Suncife 1308 (FMB); Combiia.veredadeSama 

ambade piscinas, Silverstone-Sopfein 5423 (NY); Municipio Samaca, Vereda Rue a^ ^ ^^ (FMB ) Bovaca/Saniander border 

wbara, Uribe-Uribe 6 609 (NY), between Ubate and Cucunuba. 5TO *. N CQL) -- Cerr o California, Cordillera Occi- 

m beyond La Palma on road between La Palma and Gambtta, Almeda eta ’605 (CAS); Zipaquira. Arbelaez 

dfntal. Becking & Negret BN27J (COL). Ontauwo: Boqueronde^ (BM. K); Bogota, quebrada Chico. Black 46 
taneda 1331 (NY); Bogota, Ariste-Joseph s.n. (GH. NY, US); Paramo rWirfi Cuatrccasas 5009 (NY); Cerros de Bogota. Daniel 

•“5 (F), Ceno de Guadalupe, Barclay 4089 (COL); Macizo de Bogota, que ra^ . f ernan dez2418 (BM): mouth ol San Francisco Canyon. 

^(F), Cerrode Monserrate, Duque-Jaramillo2870 (COL, N)), Paramo e a ^ Cordillera Oriental. Macizo de Bogota, 

° Wer slopes of Cerro de Guadalupe, Bogota, Fosberg 22166 (NY); Ibid.. ‘ ^ [COL NY) . Bogpt a, Goudot s.n iP); Road Sopo- 

Cuadal upe Garcia 113 (NY); Municipio Guasca, Paramo de Boeota. Hartweg 1000 (BM. BR 121); Monserrate. Bogota 


o 


7368 (GH) 
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Fie. 18. Chaetolepis miaophytla. A. Habit B. Petal (adaxial surface) 
view. E2. Seed, ventral view (A-E2 fromDaniel 1341 , F), 


. O. Stamen, dorsal view. Q. Stamen, profile view. D. Hypanthium. II. Seed, profile 







uciatiua 

Jose del Pino, Sanchez & Vargas 10580 (HECASA). 

n 9 ' m » ■■ ■ i jfc . 'V — - _ 


Fdbre i 


Municinio * cfa Z 17 7 * ' '' Vuelme - 1 ^ (NY); Bogota, Holton 26 (NY); Bogota. 

(NY) Z Jl KZoit T 3 ’ H “ mflS & Camarg ° 6489 (C0L>: m ° ntes ' el Reiiro-Chtco. cerca de Bogota JM*» 

■ «* above Bogota, Rusbv * PennZ^GH ***“ 694 (BM * K ’ NY ’ ** AndeS * ***• 

Retiro Schultes 7075 fF kv m • j D ’ ’ , ’J uhaHl,1 < Sabana de Bogota, Schie/er 576 (CAS, GH);Macizode Bogota, Cerro 

Bogota. Sprague213 (K);^HZU*° f B ° 8 ° U ’ St ** tes & Villarreal 7089 (NY); m « unuinS 

5999 (COL, MO. NY); hills near Bogota. Wier 192 (KV BoSu W "° W " ° 57 (M ° ): Tocanci P a - montes altos al oriente ' Urik ^ 

K); Bogota, paramos in via ad Calera. Uoronow &Ju Z epc^k 5106^^' (K): l0Cati ° n Unkn ° Wn ’ ^ 

al. 79 (HECASA); vertiente oriental Pamplona cerro al NE C ^ * San,ander: Munic iP*o de Ca « la ’ u La « una - C<wW “ 

" • • • P ’ E, Cuatrecosas & Garria-Barriga 10209 (COL); Alrededores de Pamplona, Fdbr 

^Sierra, Humbert 26732 { P); Municipio de Mutiscua, Verecb - 

, -‘ u ,V,D '- raramoael ^'ntorzadero. region media. NatUral Yari g u,es - 530 Vicente de C “' ^ 

itv of California, Killip & Smith 16769 (GH, NY); vicinity of La Bari tnm * c P ) 3 Sabaneta - camlno de Cucutilla, Fdbrega 752 (F), 
gua ,Owzioctal I9J2 (NY). VENEZL^ELA M a -v V 1 *P -Smirh 27] 18 (F,GH, MO, NY); municipio deOnzag? 

los Andes, distrito Arzobispo Chacon, Ruiz-Terar t fr^« P ' edra '* PirC,a ’* MUCUtUy ' C °"T 
angeli et al. 1268 (CAS. NY); Municipio de Onzaea Ver«ri rb, T F> ’ Carrelera Estan ques-El Molino, 55 km de Estanques, 

San Jose and Mucutuv, Wurdack et al 2773 (F MO NY P UCl orres el °l 486 (COL); distrito Arzobispo Chacon in 
Mirtos. entre E. Cobre y E. Zumbador. a. Borde de la Ca.et m 14 km S of El Cobre, Gentry 11081 

entre Zumbador y Queniquea. Steyermark 105092 (DUKE Pi mrUo J aure g U1 ' Ruiz-Teran etal. 8105 (F); subparamo, 2 kirn de Zum 
Zumbador. entre Zumbador v rhipnimi—. c.__ ___’ enlre h**- 3 de Monte y Zumbador, Stevermcirh & Rabe 96837 (NY); 2 kti 



PT 


t 

ri 







8 . 


Queniquea, Stevermarh 105092 (F, NY). Unknown loc_ 

Chaetolepis perijensis Wurdack var. perijensis, Phvtoloeia 81AA 

Cuamcasas & R.R. Castaneda, 25118 (naomr: IIS s _._ Cm ° * 


Figs 


ion. Sierra de Penja. 3270-3350 m, 8 Nov 


internet image!) 
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”*■ ^distribution of Chaetolepis microphylla 
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BA D1 D2 




Erect, densely branched, spreading subshrub up to 40 cm tall. Distal cauline internodes and nodes quadra 

wtnge L, eset with sessile glands and appearing minutely furfuraceous when dry. Older stems terete, exfoli 

mg w* age. Principal leaves coriaceous, spreading, adaxial and abaxial surfaces covered with sessile glam 

* 5 mm, oblong, rounded apically, broadly acute basally, 1-nerved; margins obscurely ciliola 

serru ate. i t u ia 0.1-0.2 mm long, appressed and often caducous; petioles 0.5-1.5 x 0.25 mm, glabroi 

smaller- slZ 3 luir If?” 1 branches . solitary; bracts 3.5-4.5 x 0.5-1 mm, similar to principal leaves! 

and aDDearingm 1 ft * "°* 2 mm ’ § labrous - Fl °ral pedicels 0.25-0.5 mm long, beset with sessile glar 
and appearing minutelvfurfurarp,-me . , . . 6 ’ . ... 


' . 7 «*/• Hy^panthia (at anthesis) 3-4 x 3-4 mm, urceolate, Desei 

conspicuous and Caducousl y furfuraceous when dry; hvpanthia (at maturity) with 

oZZh 22 Wh r ^ Cal >’ X l0beS M ' 5 * mm, erect, dekoid, apically acute, ciliate 

with one smooth m fnm a furfuraceous indument when dry; intercalycine lobe sinus usual!' 

obtuse apically and beldiw a tennina^Z 4 ' 3_6 X 2 5 ~ 3 5 mm ’ y elIow > entire ’ glabrous, acute to 
yellow, linear; pore dorsallv inclined co ^ ^ F ! lamems 2-3 mm Ion 8’ y e,low; anthers 2-2.5 x 0.5 mm 
to moderately covered with smooth Pr °,° nged 01-02 mra be,ow lhe theca e. Ovary apex span*' 

long, pale brown. Chromosome numh!r 11™'™ *****' ^ 5 ~ 7 mm bng ’ brownish ‘ Seeds a4 "° 5 ^ 


u rceola 1 e, bese t v 


Flowering .—November through 



Habitat and Distribution (Fig. 21) r.ul. • 

departments, Colombia at 3000-3350 m l ° paramo in the Sierra de Peri ja of Cesar and 

distinguished by to furfuraceous cauline iuier^ 

abaxially punctate, and entire ^sst e g ands. The leaf blades are oblong with one primary ve 

The closest relative ofCh n tn!****. 

peryensis var. perijensis appears to be C. alpina. These taxa both 
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sessile glands on the hypanthium, adaxial leaf surface, cauline internodes, and calyx lobes. Both taxa also 
share a punctate abaxial leaf surface, a ciliate leaf margin, smooth eglandular trichomes on the intercalycine 

sinuses and ovary apex, and anther pores that are dorsally inclined. 

Chaetolepis alpina is unlike C. perijensis var perijensis in having ovate, 3-nerved leaf blades, crenulate leaf 
margins, and the elevated primary vein on the abaxial leaf surface beset with sessile glands and smooth eglandu¬ 
lar trichomes. In addition, the cauline nodes have smooth eglandular trichomes and lack glands altogether. 


Cesar: 


mientos. Rangel et «L 11181 (COL). Serranla del Perija, Municipio Manaure, Casa de Vidrio, Rangel et al. 1 1007 (COL). Magdalena: Sierra do 
Perija. E of Manaure, Sabana Rubia, paramo, 3000—3100 m, Cuatrecasas &■ Castaneda 25082 (COL, US), Sierra de Perijii. ENE of Manaure, 

piramo, 1km from the Venezuelan border, 3000 m, Grant 10870 (US). 

9. Chaetolepis perijensis Wurdack var. glandulosa, Wurdack, Phytologia 41:1.1978. (Fig. 20 D2). Tm 

EZUELA. Zulu: Distrito Perija, 5 km N of Buena Vista, at the base of cliffs along the international boundary from Hacienda Buena 
Vista to the N side of Cerro Laminado to the headwaters of Rio Apon; Sierra de Perija. Serrama dc VaUedupar. 3 300-3030 m. 9-10 


VEN- 


Jul 1974,5.S. Ti llett & K.W. Himig 747-946 (holotype: US!). 


Erect, much branched subshrub to 30 cm tall. Distal cauline intemodes quadrangular, winged, glabrous or 

minutely furfuraceous and sparsely covered with stalked glandular trichomes and sessile glands. Older 

branches woody, the bark furrowed with age. Principal leaves coriaceous and spreading, adaxial leaf surface 

minutely furfuraceous and with sessile glands when dry; abaxial leaf surface glandular punctate, blades 4 7.5 

x 1-1.5 mm, oblong, obtuse to rounded apically, obtuse or broadly acute basally the single primary nerve ex 

tending the entire length of the blade; margins obscurely ciliolate-serrulate, the cilia 0.1-0.2 nun long, ap- 

pressed and often caducous; petioles 0.3-0.8 x 0.4-0.5 mm, glabrous. Flowers terminal and solitary, often on 

lateral branches. Bracts 3-4 x 0.6-1 mm, similar to principal leaves but smaller, petioles 0.5-1 x 0.4-0.5 mm, 

glabrous. Floral pedicels 0.6-1.0 mm long. Hypanthia (at anthesis) 3-4 x 2.5-3 mm, urceolate to narrowly 

campanulate, moderately to densely covered with sessile glands, appearing somewhat minutely furfuraceous 

when dry and moderately covered with glandular trichomes; hypanthia (at maturity) with vascular nbs con- 

- ~ - , _* i__ t n fWrniH acute anieallv. mar- 


wnen ury. uaivx lODes u.0-1.4 ^ u.7-x.i in.n, ^ 

gins ciliate; calyx lobes glandular and appearing minutely furfuraceous when r>, interca > cine o e sinu * 

with a single eglandular trichome. Petals 4-5 x 2-3 mm, yellow, entire, glabrous, apex acute to o tuse an 
Peking a terminal trichome. Filaments 3-4 mm long, yellow; anthers 1.5-2 x 0.25-05 mm, linear, pore dor- 
sally inclined; connective prolonged 0.1-0.2 mm below the thecae. Ovary apex sparsely to moderately cov ere 
with smooth eglandular trichomes; style 9-10 mm long, yellow to magenta. Seeds . mm ong, 
niosome number: unknown. 

Flowering —lulv . - i_ 

. * J 7 ' - f Walitv where it occurs in areas with 

Habitat and Distribution (Fig. 21).—Known only from tht t> pc 

sparse, low lying vegetation, on rocks and cliff bases at 330( J"^ 5 ° “‘ , s0 no critical assessment of its taxo- 

Discussion.— The hobtype was the only collection aval_ _. hypanthial indument (Fig. 20 D2) 

omic status is possible. This variety differs from the norm _ hyp Inthia with sessile glands inter- 

3nd ^°8 ra pbic distribution. Chaetolepis perijensis var. gan u a hypanth i U m with only sessile 

n J' Xed Wlth smooth glandular trichomes while G perijensis va . p J ^ nQn l^ stcrn border of Colombia 

Sv B ° th VariCtieS ° CCUr ° n thC ^ P 7 a J^sa‘isfo^nd at 3300-3650 m and the nominate variety 

**1 Venezuela, but Chaetolepis perije mis var. „ determine whether the above men- 

grows at 3000-3350 m. Further study of these populations is need 

u °ned differences are consistent,and worthy of formal taxonomic recognition. 


Chaetol 


phelpsiae Gleason var. phelpsiae 


7 


Figs- 22 A-Dl; El, E2 


pe: VENEZU¬ 


ELA. Ama7u ,ai: Cerro Yavi. elev. 1400 m, 1 —j iv*" 1 — * 

22* —bed sub^h t0-30 . « M caubne S 

wered with spreading, glandular and eglandular mL ^ e mm b older ime rnodes terete, 

nodes but with a moderate to dense covering of eglandular mchome 


SZZl' K li* * « NYU- 
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Fk. 21. Distributions of Chaetolepis perijensis var. perijensis, 
santamartensis, and C. senilis. 


C «r. glanduloso, C phelpsiae var. phelpsiae, C. phelpsioe var. 


chimonttiM £ 
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A. Habit. B. Petal (adaxial surface). Cl. Stamen 
. E2. Seed (ventral view). Chaetolepisphelpsiae var. chimantensis. 02. 



Dl.Hypanthium. 
Phelps & Hitchcock 


NY; 02 from, Wurdack52h F, NY, US). 


woody, glabrous, exfoliating with age. Principal leaves coriaceous and spreading, adaxial surface sparsel) to 
moderately covered with antrorsely spreading, eglandular trichotnes on the upper two-.h.rds of the Wade, 
sometimes glabrous; abaxial surface glandular-punctate and also sparsely covered with gtodu ltw and egj - 

■ ' - between the primary and secondary veins, sparsely beset with eglandular and gtatdubrtrv 

v 7 ^ *- =r — tnnv^rp acute amcallv, cuneate 


outermost 




1.5-2.5 mm long. 


uaM uy, j-j-nervea wun mree umcuuwi —- ^ 

pair extending a third to half the length of the blade; margins ciliate 

sparsely to moderately covered with eglandular tnchomes. F. _ Q 3 _ 1 x 0 3 _o. 4 mm . floral 

dichasia. Bracts 4.5-9 x 1.5-3.5 mm, like the principal leaves - nar mlaie to suburceolate 

. i. / * ^_4 x 7-3 mm. camoanulate to suourceoiait. 

pedicels 0.25—0.5 mm long, glabrous. Hvpj.ntlua u .- 



peaiceis 1125-0.5 mm long, glabrous, fiypamm* , . hvT| . mh ; a / at ma . 

moderately covered with somewhat appressed or s P r “^ " erect or ascending, narrowly 

Mnty) with vascular ribs prominent when dry. Calyx - n (smoolh eglandular trie-homes and 


wmi vabtumr IIDI) piuuuucm — J 1 », 

deltoid, apically acute, ciliate, beset with sessile glands some times also with one or 

smooth glandular trichomes; intercalycine lobe sinus _ ^ x 4 _ 5 mm yellow . margins entire, 

two smooth eglandular unbranched tnchomes 1 2 c f _ . yellow; anlhers 4 _ 5 x 0.3-0 5 


glabrous, apex cuspidate with a termt nal tricnom . , prolonged below the thecae 0 

mm, yellow, linear to arcuate; pore dorsally incline ; connec 1 * ' stv i e 7 _\2 mm long, yellow. Seeds 


0.3 


nim. Ovary apex moderately covered 
®-^'0.6 mm long, pale brown, Chromosome number 



Flowering.—March. 



(Fig. 21). 


Known 



an d sandstone cliffs at 1400-1900 


m 


Discussion.—Chaetolepis phelpsiae var phelpsiae is 


Yavi in Amazonas state, Venezuela, on rocks 


much branched subshrub with smooth eglandular 
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and glandular trichomes that cover the abaxial leaf surfaces and cauline internodes. This variety is readily 

distinguished by its ciliate-crenulate leaf margin, punctate abaxial leaf surface, forked trichome on theinterca- 

lycine sinuses, and calyx lobes with sessile glands, smooth eglandular trichomes and smooth glandular 
trichomes. 

Chaetolepis phelpsiae var. phelpsiae most closely resembles C. anisandra. These two taxa have anther pores 
that are dorsally inclined, and an ovary apex with smooth eglandular trichomes. These species also share ovate 
leaves with cuneate bases; leaf margins that are cilate-crenulate; and smooth eglandular trichomes on the dis¬ 
tal hypanthial area, bot ii leaf surfaces, cauline nodes, and inter nodes. 

Chaetolepis anisandra differs from C. phelpsiae var. phelpsiae in having a glabrous hypanthial base; cauline 

internodes that are densely covered with a mixture of smooth eglandular and glandular trichomes; and calyx 

lobes that are glabrous. It consistently occurs at higher elevations (2100-3400 m) than C. phelpsiae in northern 
South America. 


VENEZUELA. Amazonas: 


11 


t ole pis phelpsiae Gleason var. chimantensis 



/ ii 1 V* VS -y iJL V4 V * * * V 

Chaetolepis phelpsiae Gleason ssp. chimantensis Wurdack, Mem. New York Bot. Gard. 10(5):138.1964. Type: VENEZUELA. Bouvet 

Chimanta Massif, frequent along lower escarpment face of Sarven-tepui, elev. 1900-2050m, 13Jan 1953 J.J. Wurdack 3410ft (mo- 

type. US!» isotypes: GH, K! t NY, P!, U, internet image!). 

Much branched subshrub 10—30 cm tall. Distal cauline internodes quadrangular, slightly winged, sparsely 
covered with spreading glandular and eglandular trichomes 0.5-0.7 mm long. Distal cauline nodes like inter¬ 
nodes except moderately to densely covered with smooth eglandular trichomes 0.5-1 mm long. Older inter- 
no es terete, woody, glabrous and exfoliating with age. Principal leaves coriaceous, somewhat unequal in siz' 
, . ^ P a ' r - spreading, adaxially sparsely covered with spreading, smooth eglandular trichomes or 

a axia y punctate between the primary and secondary veins and with a sparse cover of glandular and eglai 

l laAm . t t ° meS ° n l ^ e actua * surface ; primary and secondary veins with glandular and eglandular trichome 
c | , . ntm, ovate, elliptic-ovate to orbicular-ovate, acute apically, cuneate basally, wit 

ye e eyate veins abaxially (three that extend the entire length of the blade and two that arise at the base an 

nJT l ° r ° ne 7 r 1° ° ae half tlle length of the blade ); margins ciliate-crenulate; petioles 0.5-2.5 mm Ion] 
Simnll 3 smooth eglandular or glandular trichomes. Flowers terminal, solitary or borne in 

f'T' 3nd braCtCOleS 6 ~ l ° * 3 " 4 5 principal leaves but smaller in* 

22TS22SI ! 8 ,’ 8 us - Hypanthium (at amhesis) 3 - 5 - 5 * 2 - 5 - 4 ***' 

sparsely covered with scattered annrpc«»4 —u__ .... _ . . . , 


sparsely covered with scattered appressed or 
Invv.'r \s*u t 1 1 sinuotn egianaular (sometimes glandular; uicmw* 

'Z 'r - : ( T a,urity) wiih —** a„ d w h e„ ** a 

?' ca,ly acute ' 

intercalvcine lobe mm u r i j U * an anc ^ ar trichomes both on and off the midrib, persiste 

cuspidate with a « ^ t T ^ ^ gW T 2 

ear to arcuate; pore dorsally inclined connect T" 8 ’ Y ''****** *** ***** ^ > 

to moderately covered with smooth 1 a ,i Pf ° ° nged °- 2 ~ 03 mm b^ow the thecae. Ovary apex spars 

long, pale brown. Chromosome numbfrunteown ^ '° ng ' ^ " 

Flowering .— -January through March. 

Li "mi ii'iJ Distribution i Fig JlV- n C hnrt ri_• . , 

Venezuela on the Chimanta Massif ai tk „ P^lpsiae var. chimantensis is known only from eastc 

Sarven-tepui from 1900-2050 m. UPPCT ^ ° f Rl ° Tirica and * he ,ower escarpment and talus fores' 


Discussion. 


Few collections of Chdcfnlenic 

guished from C. phelpsiae var. phelpsiae by sever fl ch^ ^ Chimantensis are known but il is readll >’ dl 

while the apical region is sparsely beset with smooth^ maj ° r of the h >P anthium 15 , , 

var. phelpsiae has a hvoanthmm A eglandula r trichomes (Fig. 22 D2). Chaetolepis pM 


whereas 


eglandular 
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that are 3-nerved. An evaluation of the differences between these varieties will be necessary when more and 
better material becomes available for study. 

Representative specimens examined: VENEZUELA. Bolivar: vicinity of upper falls of Rio Tirica above summit camp. H’mdutfe 521 (F. NY, 

US). 


12 . 


Wurdack 


re: COLOMBIA. Magdalena: Sierra 




ili 


Nevada de Santa Marta, SE slopes, Hoya del Rio Donachui, near Col, 3070—3100 m, subparamos, 9 Oct 1939 (fl. tr). J. Cuatrecasas & 
R.R. Castaneda 24669 {holotype: US!; isotytc: COL, internet image!). 

Erect, compactly branched shrub up to 2 m tall. Older internodes woody, terete. Distal cauline internodes 
quadrate and densely covered with spreading, elongate, slightly roughened trichomes 0.5—1.0 mm long Prin¬ 
cipal leaves membranaceous and somewhat unequal in size in each pair; adaxial surface with antrorsely 
spreading, minutely roughened trichomes ca. 0.5 mm long evenly distributed over the entire surface, abaxial 
surface with erect, slightly roughened trichomes 0.4—0.8 mm long evenly distributed on and between the pri¬ 
mary and secondary veins; blades 10—15 x 3—7 mm, ovate, elliptic to obovate, apex broadly acute to obtuse, 
base rounded, 5(-7)-plinerved with the three innermost nerves extending the entire length of the blade and 
the outermost pair extending one third to two thirds the length of the blade, margins entire to obscurely 
ate-crenulate; petioles 0.5-1.5 x 0.5 mm, densely covered with erect, slightly roughened trichomes. Flowers 
terminal, solitary or in simple 3-flowered dichasia. Bracts and bracteoles 4—6 x 3—4 mm, like principal leaves 
but smaller, petioles 0.4—0.6 x 0.2—0.3 mm. Flowers subsessile or on pedicels 1—2 mm long, densely covered 
with spreading, slightly roughened trichomes. Hypanthia (at anthesis) 3-4 x 3.5—4 mm, campanulate, moder 
ateiy covered at the base with erect slighdy roughened trichomes, upper two-thirds glabrous, hypanthia (at 
maturity) with vascular ribs only faintly visible when dry. Calyx lobes 1.5—2.5 x 2.5—3 mm, erect to spreading 
varying to reflexed, broadly deltoid, rounded apically, sparsely to moderately covered with erect slightly rough¬ 
ened trichomes, margins ciliate. Intercalycine lobe sinus with one to three barbellate trichomes. Petals 6 9 x 
5-5 mm, magenta, margins ciliate and erase, apically obtuse. Filaments 4-6 mm long, magenta, anthers 2 3 x 
5-0.8 mm, yellow, linear-oblong; pore slightly inclined dorsally. Connective not prolonged below thecae ut 
with a single deflexed thickening dorso-basally. Ovary apex densely covered with slightly roug.ene 
chomes; style 7-9 mm long, magenta, erect. Seeds 1 mm long, brown. Chromosome number, un mown. 

Flowering.—October. , , 

Habitat and Distribution (Fig. 21).—This species occurs on the southeastern slopes of the Sierra eva a e 

Santa Marta of Colombia in Andean forests and subparamos at 2500-3300 m. . 

Discussion.— Only five collections of Chaetolepis santamartensis are known but it is distinctive and read¬ 
ily recognized. It is a sizable shrub or subshrub with prevailingly 5-plinerved leaf blades and a copious uidu- 

nient of spreading roughened trichomes on uppermost internodes and on both easu ^ . . v 

Chaetolepis santamartensis shares some similarities wiih C. Hkrophytla. Both species have enure c. .ale 
wblades, compound dichasia, and roughened trichomes covering the mternodes, nodes, and k»«. 

Cboetolepis microphylld differs from C. santamartensis by us small ovate eaves * " ' 

Wial base, and elongate moderately roughened lo dendriiic trichomes covenng nodes 

leaves. Chaetolepis microphylla has anthers with e y ^ yellow (vs mag enta) eciliate 

eaves that have three veins that extend from the base of the bbde a F e *» 


0 


Petals. 

Rbpresentativ 


esar 


Nevada de Santa Maria. Vatledupar. paramo entre Mamancana y Nabusi- 


Magda I v 


ada de Santa Marta, transet to del Alio Rio Bu ritaca. /aramilto rial. 5434 (CO * 
08 (COL). 


tier Hummcn / 1 56 tC.OL>; Sierra Ne- 

LjT | /El 1 l lit V. mm—- -- - 

Nevada de Sania Marta. Alio Buriiaca. Range! & Cleej 


Chaetolepis sessilis PittierJ. Wash. Acad. Sci. 13:385.1923. (Fig. - 

cagua. 3000m. 31 Mar 1922. A ]aim 1037 (hoi^type: VEN. internet image!. 


GL6ttt.NYI.tJ 


Compactly branched subshrub 20-30 


cm 


tall. Distal cauline internodes subquadrate, winged or eannate. 


sparsely 


node 


covered 


se 
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0.5 dot 


ummrepa smamartensis. A. Habit 8. Petal (adaxial surface) Cl « 
profile view. E2. Seed, ventral view <A-E2 front m der Hammer, 11 56, C0L). 


Se« 


with smooth, eglandular, antrorselv SDreadino m- , 

woody, terete and furrowed with age. Principal leave^^ tnCh ° meS 1-13 mm lon 8 01der internod 
brous; abaxial foliar surface glabrous on ? § conaceous and spreading; adaxial foliar surface g 

5-.0 x 15-4 5 mm, elliptic ito oblong-eUipticTcutea ^ ~ “ 

ate, sessile. Inflorescence usually a terminal simnl baSaUy ’ 3 ' nerved; margins serrulate and eci 

2 5-3.5 x 1-1.5 mm, narrowly elliptic to narrowly ob BraCtS much like Principal leaves. Bracteol 

tate between the primary and secondary veins anH °Tu OP** ap,Cally and basall y. glabrous abaxially, pur 
petioles 0.3-0.5 mm long. Floral pedicels 12 ^ 3 F ° US ° n l ^ e actua ^ elevated veins; subsessile or vr 

4.5-8 x 2.5-3.5 mm, urceolate, moderately cov^Hu^ sessiIe 8 ,ands Hypanthia (at anthe 


moderately covered 


4.5-8 X 2.5-3.5 mm. urceolate, moderately covered wifh , !?! T* g,andS H>1 
with appressed, eglandular trichomes- hypanthia ( , Sessik 8 la nds and sparsely to 

Ivx lobes 1.5-2.5 x 0.8-1.2 mm, lance-deltoid ani all with cons pi cu °usly elevated vascular ribs, 
ate; calyx lobes moderately covered with sessile L ^ acute ’ as cending, sometimes spreading or reflexed. < 


with bifurcate or trifurcate trichomes Petals 5 5 tb on and off the midrib; intercalycine lob< 

cuspidate with a terminal trichome. Filament 5-6 * 3 5_4 ' 5 mm ’ yellow ’ margins entire, glabrous, a 
arcuate; pore ventrally inclined: mm long, yellow; anthers 3 . 5-4 mm long, yellow. lii 



arcuate: pore vemrally inclined; connective prolong ‘T®"* mm long, yellow, line, 

apically with appressed smooth eglandular tricho^ ^ mm Beklw tbe thecae. Ovary sparsely cov< 
brown. Chromosome number: unknown * ° meS ’ Style 5-7 mm * on 8 ’ yellow. Seeds 0.4-0.6 mm 1< 

w j 4 


Flowering — March to June. 

Habitat and Distribution (Fig. 21) 
para mos at 2800-3300 m. 


Discussion 


glands 


wn only from Merida, Venezuela, in Don Pedro and Aric 
Only two collections of Chaetoleois w t : i- 

lily distinguished by a variety of char in**]**** avadab * e for study. Despite limited mat 
rface between the primary and seaxuh II has sm °oth eglandular trichomes on ’ 

te cauline internodes, calyx lobes anH vP Caubne not les, and hypanthia. It also ha: 


bifurcate or trifurcate trichome at each 

The closest relative of Chaetolepis sessilis appear L* * Ventra,ly inclined anther pore (Fig- 24) 

PPtfc*sis var. perijensis. Both species hav 

















































Grimm and Almeda, Systematics of Chaetolepis 


261 



fie 2*. Otatfcpi, sessHb. JL Habit B. Petal (adaxial >M Cl. Stamen, ventral view. Stamen, profile view. 0. Hypanthiom. II. Seed, profile 


view. E2. Seed, ventral view (A-E2 from Ruiz-Terdn & Lopez-Figueiras 8658a, F)- 


site glands on the cauline imernodes, calyx lobes, and hypanthia. They also share smooth eglandular tri- 

t i_-rsTi ranlinp flOUCS 


gnomes on the abaxial leat suriace Detweeu me pmiiai; c.— -’— j t . . 

r\ i . •; Mcicicnnlikpr'sessilis in having leaf blades with a single primary vein, its 

leal margins are ciliate and entire; the adaxial leaf surfaces and cauline nodes are covered wtth sesstle glands; 
and the abaxial leaf surface is punctate. Furthermore, the hypanlhium is glabrous, the mtercalycme sinuses 

have smooth eglandular trichomes, and the anther pore is dorsally inclined. 


VENEZUELA 


ESE de la poblacion dc El Morro 


«. -- ' 'W- . V t V I El t b . W * - - — 

distrito Libertador. Ruiz-Te rcin &* Lopez-Figuei IW$ 8658a (F, US) 


EXCLUDED SPECIES 

-i t* c . i /-»«rlnn 1871 Basionym: Arthrostemma cubcnse A. Rich., 

Chaetolepis cubensis (A. Rich.) Triana, Trans. Linn. Soc Lo . ^ ^ ^ gR , G , GH MO!) ch(l£tt , gaslrtl 

in Sagra, Hist. Fis. Cuba, Bot. 10:550. 1845. Type: CUBA: de a j«y ^ Nat . 23:68 l894 . 

cube nsis (A. Rich.) Griseb., Cat. Pi. Cub 103.1866. » _ ' / £ l jq} lg66- Type: CUBA: Savana del Ciego, Wright 2529 

Chaetogastra cubensis var. ^istngiilosu Gnseb.^ - • ^ , m M0 , p lnlernet image!) . Ctetokp* srtunxiauto var 

(holotype: GOET, internet image': ^ BR.. G C, chaetolepis brevistrigillosa CGriseb.) Cogn . in A DC. & C. 

brevistrigiMosa (Griseb.) Triana, Trans. Linn. Soc. Londo 


DC.,Monogr. Phan. 7:172, 1891. „ . 9< -^ ( OTV „ r 

Chaetogastra origunoides Griseb., Cat. PI. Cub. 103.1866. Tire CUBA: Wngh, J30 . 

K. internet image!). _^. nIBA . Wriehl 2531 (houjtyfe GOET. internet image!: is 

Chaetogastra saturejoidcs Griseb. Cat. PL Cub. 103. _ ^ London 2&51 187l 

BR', G!, MO!. P!). Chaetolepis wn.rejcult^ <X.nseb.) _ 1869 moucluna ^amata (C. Wright) M. Gomel. 

Pkroma sauamatum C Wriahc Anal. Acad. Cl ITWjpWI 


: GOET, internet image!; isotype 






*•». iNat. 25:68.1804. Type: CUBA: Wright J559 (holotyte: GH). 

chaetolepis grisebachii Cogn., in A.DC. & C.DC., Monogr. 

GOET; isotypes: MO, internet image!, S, internet image ). 



jypc; CUBA Wright 2o28 (holotyte: 
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